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ABSTRACT
An abstract of
o f the dissertation of
o f Betty Jean Reynolds for the Doctor ooff Philosophy
in Public Administration and Policy presented July 13, 2007.

Title: Information Technology Training in the Public Sector: Essential Planning
Elements

Information technology (IT) has revolutionized the workplace and the
provision of
o f government services, and rapidity ooff change makes IT training
essential. Planning, however, can be haphazard, and public sector training might not
fulfill training needs. Elements that are essential to planning for the success ooff IT
training in the public sector were identified from the literature: IT training
organization structure/training provider, methods ooff IT training delivery, assessment
of
o f IT training needs, IT training expenditures, specific IT training needs, and
strategies for improving IT training.
Os)
IT directors of
o f Oregon state agencies and chief information officers (CI
(CIOs)
of
o f exemplar states were surveyed regarding their practices related to those essential
elements. Results show that Oregon agency respondents use a centralized IT
training provider most frequently, but exemplar state respondents use vendors most
frequently. Lecture/lab is the most frequently used method of
o f training delivery.
Training needs are assessed, primarily by supervisors, but the methods vary. IT
training expenditures lag behind industry standards. The primary training needs are

productivity applications in Oregon, and management tools in exemplar states.
Respondents most strongly support increasing training budgets and identifying
standardized training needs as methods for improving IT training. The Oregon
Department of
o f Administrative Services (DAS) is presented as an illustrative, "real
“real
world"
world” example of
o f the theories regarding organizational structure and culture ooff IT
training in the public sector.
The study's
study’s contributions to the field are the identification ooff elements which
are essential in planning for the success ooff IT training in the public sector,
identification of
o f the divergence between theory and practice of
o f that training, and
theoretical and practical implications for improving training.
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CHAPTER 1: INTRODUCTION

OVERVIEW OF THE RESEARCH PROBLEM
AND PURPOSE OF THIS STUDY
Information technology (IT)1 has transformed the workplace and the delivery of
government services. The rapidity o f change in IT necessitates the training and
retraining of workers, but there are indicators that the organizational structure and
delivery of IT training is fragmented. In the public sector, the organization o f IT is
cycling back to a centralized organizational structure but the organization o f training
tends to be decentralized.
This study was initiated in cooperation with the State o f Oregon, Department of
Administrative Services (DAS) Statewide Technical Education Provider Source
(STEPS). The STEPS Manager indicated that training was hit or miss; with a mandate
to be self supporting, she was vitally interested in accurately assessing training needs,
delivering training efficiently and effectively.
A review o f literature showed that STEPS was not alone. The literature was
replete with the need for and benefits of IT training, but in the public sector, IT training

1 In this study, “information technology” has the meaning as defined by the U. S. A ccess Board (2001):
Information technology. Any equipment or interconnected system or subsystem o f equipment, that is
used in the automatic acquisition, storage, manipulation, management, movement, control, display,
switching, interchange, transmission, or reception o f data or information. The term information
technology includes computers, ancillary equipment, software, firmware and similar procedures,
services (including support services), and related resources.

1

budgets are particularly vulnerable, computer-based training is underutilized, and
needs assessment is haphazard. Thus, it appears IT training needs in the public sector
are not being fulfilled.
The purpose of this study was to identify the elements that are essential to
planning for the success o f IT training in the public sector, to determine current
practices and best practices/solutions related to each o f these elements, and to make
recommendations to assist in planning and decision making.
SUMMARY OF LITERATURE AND RESEARCH QUESTIONS
The need for IT training is well documented in the literature. For example,
governments must manage rapidly changing security and risk factors, while keeping
abreast o f open platform technologies (Connolly, 2007, Evans-Correia, 2007b, Dubin,
2007). Von Schlag (2000) and Alch (2000) see training as a means for resolving IT
skills gaps and keeping skills current. IT training is also seen as a means for improving
productivity, which is particularly valued in the public sector (Ott, Hyde, & Shafritz,
1991). But indicators are that the organization and delivery o f training in the public
sector is fragmented and that such fragmentation is detrimental to fulfilling training
needs. The management o f IT is cycling back to a centralized organization structure
(Kakadia, Ramasamy, & Vembu, 2002), but training management tends to be
decentralized (Shafritz, Rosenbloom, Riccucci, Naff, & Hyde, 2001). Interviews in
2001 with State o f Oregon staff IT training managers indicated that planning and
delivery was hit or miss, and interviews in 2006 yielded the same results.
In addition to organization structure, organization culture is identified in the
2

literature as a significant issue. IT is characterized by change, and the literature stresses
the need for information sharing, participation, and collaboration to accommodate that
change (Allen, Luc, Miles, Paquet, & Wilkins, 2004; Fountain, 2001; Franzel &
Coursey, 2004; Gates, 1999; Shafritz et ah, 2001; Zwass, 1998). Related to this
discussion is a split that the literature identifies between technical and administrative
cultures, the argument that technical and administrative leaders need a better
understanding o f their colleagues’ roles, coupled with the potential for CIOs to
collaborate and exercise leadership across the enterprise (Champy, 2005, 2006, 2007a,
2007b; Mitchell & Nault, 2005; Evans-Correia, 2007a, Kapur, 2007; Ross & Weill,
2002; Riley, 2007; Russo, 2005; Tucci, 2007b).
Thus, organization structure and culture emerge as essential elements in
planning for IT training. From this, the following research questions were explored:
Does IT training practice conform to theory? Do Oregon state agencies use a
centralized state provider to deliver IT training? Is there an organizational training
“standard” that is demonstrated in exemplar states?
These questions led to the following operational hypotheses:
Hypothesis 1: State o f Oregon agency IT directors most frequently use a
centralized state IT training provider (e.g., the Department o f Administrative
Services) to provide IT training.
Hypothesis 3: Exemplar state CIOs most frequently use a centralized state IT
training provider (e.g., through a state IT division) to provide IT training.

3

There is much discussion about the promise o f online and computer based
training (CBT), which seems particularly suited to IT training (Gates, 1999; Pavlichev,
2004; Shafritz et al., 2001; Van Buren & King, 2000), because o f its cost-effectiveness,
technological suitability, and adaptablity (Harreld, 2000; Noel & Newcombe, 2000;
Shafritz et al., 2001; Hodgkins, 2000; Van Buren & King, 2000). However, research
results regarding the efficacy o f CBT are mixed: some find benefits, others find no
difference from traditional classroom teaching (Leonard et al, 2001; Lim, Morris, &
Kuprits, 2007; Maheesh & Woll, 2007; Piccoli, Ahmad, & Ives, 2001). Fenrich (2006)
summarize research concluding that learning styles vary, and that CBT must consider
such differences.
Classroom teaching is an expensive delivery method, but remains the
predominant training delivery method (Farrell, 2000). This discrepancy raises the
question o f whether the potential for online delivery is being met in the public sector,
and highlights the need to consider training delivery as an essential element in planning
for IT training. Thus, these additional research questions were explored: What training
delivery methods are used most frequently in the public sector? If online delivery is not
used frequently, then why not?
Two operational hypotheses followed from these research questions:
Hypothesis 2: In State o f Oregon agencies, a combination o f classroom lecture
and computer lab is currently the most frequently used m ethod o f training
delivery.
Hypothesis 4: In exemplar states, a combination of classroom lecture and
4

computer lab is currently the most frequently used method o f training delivery.

The literature indicates that assessment o f training needs is an essential first
step in keeping skills current, and management commitment at an early stage is
necessary (Craig & Beck, 1993; Heckman, 1998; Morello, 2001). Despite its
importance,, planning tends to be haphazard is often overlooked, and its results often
not used (Morello, 2001; Nelson, Whitener, & Philcox, 1995; Shafritz et al., 2001).
Training needs assessment is especially important in the public sector to assure
efficacy and accountability. Although training is recognized as a motivator for
employees, approval o f training requests in the public sector is customarily based on
job relatedness (Shafritz et al., 2001). Training needs assessment arose as an essential
planning element, and research questions that were explored were: Does the public
sector assess IT training needs? If so, what methods are used to assess those needs? Do
public sector employees have an avenue for submitting IT training needs requests ?
There is consensus in the literature that expenditures for IT training should
increase (Abernathy, 1998b; Gates, 1999; Masie, 1999). However, in the public sector,
training expenditures remain vulnerable to budget cuts, particularly during economic
recessions (Harreld, 2000; Shafritz et al., 2001; DAS, 2000, 2004; U.S. General
Accounting Office, 2004). However, even a strong economic environment is no
guarantee o f adequate funding. The Oregon Governor’s 2007-2009 “Hope and
Opportunity Budget” - though it makes many references to the importance o f training
as a policy matter - includes no specific reference to state workforce technical training
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(DAS, 2006). Further, the literature did not identify an optimum training budget. These
factors point to the need to consider training expenditures as an essential element in
planning for IT training. They also suggest the need for research on best practices for
per-employee training expenditures, whether Oregon state agencies are achieving that
standard, and whether IT professionals believe training budgets should be increased.
The literature builds a clear case for the need for IT training to alleviate worker
shortages (Kaneshige, 2007; McGillicuddy 2007a; Tucci, 2007b) and to keep skills
current in a rapidly changing environment (Alch, 2000, Information Technology
Association of America [ITAA], 1998, 2000; Shafritz et al., 2001; Von Schlag, 2000).
Schelin (2004) decries the lack o f public sector training opportunities and provides a
model curriculum, but is it based on known needs? From a practical standpoint, current
training needs as identified by IT professionals emerged as an essential element in
planning for IT training, and was explored as a research question.
The literature states that information technology has transformed the
workplace, and government should be innovative in assuring a technologically skilled
workforce (Harris, 2000; Pierce, 1999). Suggestions for improving IT training are
implicit and explicit throughout the literature (e.g., the importance of adequate training
budgets). Improvement o f IT training emerged as an essential element in planning for
IT training, and the opinions and suggestions o f government IT professionals,
particularly those from exemplar states, were explored as a research question.
METHODOLOGY
The literature was reviewed to frame the analysis of data: to identify the
6

elements which are essential to planning for IT training in the public sector, the gap
between theory and practice, and the research questions.
This study used evaluation research methods via a survey o f IT directors from
Oregon state agencies and exemplar states. The research questions were tested in the
following manner:

■ Hypotheses 1 and 3, regarding a centralized state training provider, were tested
through the survey questions asking respondents to rate the frequency o f the
types o f training used, including that provided by vendors, a centralized state
training provider, community colleges, professional organizations, in-house,
and other. In addition, the State o f Oregon’s Department o f Administrative
Services (DAS), which is responsible for both IT and training, was reviewed
and provides an illustrative example. Secondary data were analyzed and
personal interviews were conducted in an analysis of DAS’s organization and
culture related to IT training.
■ Hypotheses 2 and 4, related to methods o f delivery, were tested by survey
questions asking respondents to rate the frequency of use o f various training
delivery methods, including classroom lecture, classroom lecture/computer lab
combination, DVD/CD ROM, online delivery, and other.
■ The research questions regarding assessment o f IT training needs were
analyzed through survey questions asking respondents whether they assess IT
training needs, and if so, how.

■ The research questions regarding IT expenditures were analyzed through
survey questions asking respondents to estimate the number o f employees who
would receive IT training during the biennium and the amount o f IT training
expenditures.
■ The research question regarding actual training needs was operationalized
through survey questions asking for specific training needs in the biennium, by
category o f employee.
■ The research question regarding suggestions for improving IT training was
operationalized by categorizing methods for improving IT training identified
in the literature, and asking respondents to rate their agreement with the
categories.
SIGNIFICANCE OF THIS STUDY
The context o f this study is broad: IT and training. Given indications that public
sector IT training needs are not being fulfilled, this study reviews theories related to
both IT and training and identifies the elements that are essential to planning for the
success o f IT training in the public sector. A survey o f IT directors o f Oregon agencies
and exemplar state CIOs identifies current practices and best practices in each o f the
essential areas. An analysis o f DAS provides a detailed example o f the issues and
offers lessons regarding the organization and culture o f IT training in the public sector.
This study analyzes both the theoretical foundations and the current practice o f
IT training in the public sector. The literature addressed various aspects o f this study,
but provided no similar studies that offered a comprehensive identification and analysis
8

of elements essential to planning for the success of IT training in the public sector.
The intended outcome o f this study is to further the understanding o f IT training in the
public sector, and to provide practical recommendations for policy makers, managers,
and planners.

CHAPTER 2: REVIEW OF LITERATURE

Information technology (IT) has transformed the workplace and requires a
skilled workforce, but there are many indicators that delivery o f IT training in the
public sector is haphazard and that greater planning is needed. The context o f this
study is broad, involving both IT and training, and a broad array o f topics were
reviewed. The literature was reviewed to specify the essential elements in planning for
IT training in the public sector, to identify the gaps between the literature and practice,
and to frame the research questions.
The following survey o f literature provides a review o f theories related to
training; the impact o f IT on the government, workplace, and workforce; the need,
purpose, and benefit o f IT training; IT training expenditures; educational preparation
for IT; training needs assessment; management support and other success factors;
training delivery methods; and organization o f IT training, including organizational
structure/culture theory and practice, and training structure. Issues related to IT training
expenditures and assessments are reviewed, and the chapter concludes with a summary
o f the literature and research questions that emerge from the literature.
ROLE OF TRAINING— THEORIES
Theories regarding the role o f training have evolved, and that evolution bears
exam ination in this study o f IT training. A s late as the 1940s, there w as resistance to

training based on the theory that public employees hired under the merit system were
presumed to be qualified and already trained for their jobs. But an understanding o f the
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importance of training— as well as the linkage between successful training and worker
satisfaction—progressed. In 1948, Waldo describes the evolution from the concept of
experts as administrators as de-facto experts (due primarily to permanence and training
on-the-job) to the concept of a skilled bureaucracy) (due to special training). His work
advocates an administrative class trained in basic economic and social forces to help
the government meet human needs. Ten years later, McGregor (1957/1989) concludes
that productivity and effectiveness can be improved if the human side o f enterprise is
addressed. In the 1960s, Bennis (1967/1992) calls on training to take more
responsibility for continuing education and adult socialization. Maslow (1989)
delineates a role for training in self-actualization (doing what an individual is fitted for,
to become everything one is capable o f becoming). More recently, James O ’Toole, a
work life theorist, agrees that most employees have an innate desire to grow, which
enhances self-esteem, satisfaction, loyalty, motivation, and productivity. He notes that
as training has evolved, employees increasingly perceive training as a job right and
supervisors expect to receive a fair share o f training dollars to develop and reward
employees (cited in Shafritz et al., 2001). But Shafritz et al. (2001) lament that
although public sector employees seek training as a means for personal growth, most
personnel units approve or deny employee requests for training based on whether
training is job-related.
INFORMATION TECHNOLOGY— ITS IMPACT ON THE GOVERNMENT,
WORKPLACE, GOVERNMENT, AND WORKFORCE
Impact on the Workplace
11

There is extensive concurrence that IT has revolutionized the workplace and the
provision o f goods and services. IT is characterized by rapid change and innovation,
which creates the need for continuous training, retraining, and upgrading o f workers’
skills. For example, Drucker (1989) notes that computers communicate faster and
better than layers of management, and that IT demands knowledgeable users who can
transform data into information to remain competitive. The U.S. Department o f
Commerce reports that the rapidity o f technical change quickly makes certain IT skills
obsolete; new skill demands routinely hit IT labor markets, requiring IT workers to
upgrade their skills (Evans, 2003). Another study notes that the intensive use o f IT
calls for higher skilled, more educated, and more experienced labor (Bresnahan,
Brynjolfsson, & Hitt, 2000).
There are many examples o f rapid technological change that makes continuous
learning essential. One example is emerging open source solutions (e.g., software
whose license permits anyone to use, modify, and distribute the source code), which
are viewed by many as desirable alternatives to proprietary solutions. They are faster
and less costly, the procurement process may be less difficult, and products may be
less complex, and more mature with little debugging and less customization required
(McGillicuddy, 2006). Despite their advantages, Ulfelder (2005) notes that open source
platforms pose risks: some open source platforms are not ready for certain
applications, and there may be hidden development and support costs, there may be
problems integrating with legacy systems, and there is a dearth o f support.
Security and risk management are other cases in point. The protection of
12

information and data is essential to organizations. The media is replete with the
consequences o f security breaches, and CIOs must assure the buy-in o f top
management in providing necessary resources for keeping security solutions current in
the face o f rapid technological change (Connolly, 2007). Organizations must assure
that risk is assessed, and that risk management policies and adequate controls are in
place (Evans-Correia, 2007b). As with open systems, continuous learning appears
essential. In fact, Dubin (2007) points out that security awareness training is mandated
under two federal laws: The Sarbanes-Oxley Act and Health Insurance Portability and
Accountability Act. Components o f training can include systems access and
passwords, e-mail usage, and mobile device security.
Impact on Government
Information technology has had a tremendous impact on government. Ott,
Hyde, and Shafritz (1991) emphasize that the ability to deal with every important
issue that confronts public managers depends on the rapid availability o f accurate,
timely, usable information; public managers are absolutely dependent on information
management.
Futurists believe that the rapidity o f change and blurring o f boundaries have
powerful implications for governments. David Agnew asserts that governments
should put services online so citizens can participate in a meaningful way (as cited in
Harris, 2000). Eric McLuhan (as cited in Harris & Gold, 1999b) agrees that
government should be capable o f directly responding to citizens moment by moment
and that it must move from a responsive role to an innovative role.
13

The need for government to train a highly skilled workforce is a recurrent
theme. Pierce (1999) claims that the nation should be moving to eliminate
organizational barriers, enhance efficiency, and train and motivate workers and
citizens. He says that through information sharing, governments can provide more
services; thus, it is essential to build up the IT skills o f government employees.
As a matter o f policy, the State o f Oregon is committed to a technically literate
citizenry and trained workforce. Nonetheless, the Oregon Progress Board (2001) which
measured benchmarks related to both technical literacy and training, reports that its
benchmark 20 hours of skills training is not being met. Data comparing 1994 to 2000
show no improvement, with just 31% o f the population meeting the 2000 goal.
IT Workforce
The 1990s were characterized by a shortage o f IT workers, followed by labor
surpluses after a “dot-com crash” and extensive outsourcing in the late 1990s. There
are many indicators that labor shortages may be returning. For example, the American
Electronics Association reports high-tech job losses tapering off, and software,
engineering, and technology services adding new jobs to the economy. Employers
expect IT budgets to grow and expenditures to increase (Kaneshige, 2007). Employers
surveyed by Computer Economics Inc. reported that they expect to increase the size
and salaries of their IT staffs (McGillicuddy, 2007a). Tucci (2007b) reports that 45%
o f employers surveyed said they would have hired more IT employees in the past six
months if such workers had been available. And there is widespread discussion in the
literature of expected labor shortages based on the retirement o f the Baby Boom
14

generation and a decline in computer science majors (Kranz, 2006, McGillicuddy,
2007a, Tucci, 2007b). Retraining is identified as a method for addressing the shortage
(Tucci, 2007b).
NEED FOR AND BENEFITS OF IT TRAINING
There is virtual unanimity in the literature that IT training is necessary and
beneficial. In a survey (ITAA, 1998), respondents identify the greatest training
challenges as fast-changing technology and the availability of qualified training
providers. To meet the need, companies report retraining existing staff members as
one of the most used methods for meeting their IT staffing needs. Von Schlag (2000)
goes further, asserting that every employee must be empowered to use data to the best
business advantage, and that IT staffs will need a substantial amount o f training to
stay afloat. Barrett and Greene (2001) state flatly, “Given the fact that government
entities can’t match private sector salaries, they can’t hire enough people to fill these
roles; so training is the best solution” (p. 104). They cite lack o f training as a key
reason for failure o f new government systems.
Schelin (2004) asserts that the Internet has eliminated many o f the constraints
o f geography, space, and time in the collaboration, communication, and delivery of
government services. While encouraging, these advances have also created a critical
need for training for digital government, and Schelin decries the lack o f training
opportunities and research dedicated to such training. Barrett and Greene (2001) cite
underutilization o f system capabilities, improper use o f data, delays in services, and
lack of productivity as problems which result from lack o f training in the public sector.
15

Training is frequently identified as an incentive for employee retention
(Kaneshige, 2007; Kranz, 2006; McGillicuddy, 2007a), but the desire by employees for
training may be at odds with attitudes o f employers. Surveys show employees believe
IT training is poorly supported by their organizations (Kranz, 2006; Russo, 2005).
Although employers cite budget limitations or employee mobility as reasons not to
invest in training, only 22% o f employees who report they were satisfied with their
training were looking for employment, compared with 66% who were unsatisfied with
their training (Kranz, 2006). In the public sector, Shafritz et al. (2001) present the
results of a 1992 Merit System Protection Board survey o f employee responses to
training needs in which technology training was cited as the greatest need at 47%.
IT staffing shortages create even more o f a problem in the public sector, where
lower salaries make it difficult for the government to recruit, develop, and retain top IT
employees who are highly sought after. Barrett and Green (2001) note that one reason
public sector managers don’t provide IT training is retention, fearing that trained
workers become attractive to other employers. But the authors concur that managers
“have to take the risk” because “quality people are going to leave anyway” for more
innovative environments (p. 100). On the other hand, Brown (2000b) notes that several
states have adopted incentives, including training.
Much o f the research point out that the most frequently cited reasons for
training relate to efficiency and productivity, and identify an implicit assumption that
organizations will realize and sustain improved productivity through increased use o f
technology. The expectation o f productivity increases is even greater for public sector
16

organizations, because government work tends to be labor-intensive service work and
avenues exist for productivity increases in government, where newer and better uses of
technological innovations can have more dramatic effects. Ott, Hyde, and Shafritz
(1991) note that government efficiency and effectiveness as goals are accepted values
in our society, and that agency and program goals are almost always justified using
such language. Over the years, many authors concur that the terms are vested with
intrinsic value but that the goals are difficult to achieve (Frederickson, 1971/1992;
Held, 1979/1991; Hudson, 1955/1992; Johnson & Lewin, 1984; Meyer, 1985/1991; Ott
et al., 1991; Selznick, 1948; Simon, 1946; Simon, Smithburg, & Thompson, 1967;
Wilson, 1989). This could change, however. There is much discussion in the literature
about the potential o f IT’s performance metrics capabilities (IT’s inherent capability to
measure and quantify data) (Sterlicchi, 2007), which creates the potential for
quantifying the benefits o f IT training.
There is some evidence that receptiveness to technology may correlate with
productivity improvements. Alch (2002) notes that younger workers (those born after
1977, dubbed the “Net Generation”) are more receptive to the importance o f
technology training, are technologically savvy, and are mobile. These workers are
strong advocates o f life-long learning and understand that they need to update and
maintain their training at the cutting edge level to ensure their employability. They are
also more likely to use the Internet to obtain a formal education or certification, and to
take courses on topics o f interest online when it suits their schedule.
TRAINING EXPENDITURES AND RETURN ON
17

EMPLOYEE TRAINING AS INVESTMENT

The need for and benefits of training are recognized in the literature. It follows
that there is much support for making adequate IT training expenditures, and treating
such expenditures as an employee investment. Bill Gates (1999) advises that training
should be included in infrastructure costs, stating flatly, “Build training into
the annual [IT] budgets. It’ll be the best investment you’ll ever make” (p. 328).
Morello (2001) states that it is imperative to give IT workers the appropriate education;
training should be considered a cost o f doing business, and enterprises must be
prepared to make the investment. Osborne and Gaebler (1992) note the importance of
investing in training to keep the skills o f knowledge workers current. Leaders in IT
training believe that there must be a critical investment in IT training, ranging from 3%
o f payroll to 5% o f expenses (Masie, 1999).
There is much discussion in the literature that training should be treated as an
investment rather than a cost, and that a business case must be made for training. Noel
and Newcombe (2000) propose return on investment analyses to convince managers
that training pays off, and that they should budget for it up front. Shafritz et al. (2001)
believe that the century’s most interesting management movement is investments in
human assets, and knowledge through “knowledge management” and “shared
learning” (pp. 301-303). Bassi and Van Buren (1998) show how companies with
higher training expenditures did well in the stock market, and assert that governments
should develop information about returns on training investments. Leigh, Watkins,
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Platt, and Kaufmann (2000) note that training needs models in the 1990s tended to
demonstrate value-added or retum-on-investment. Such assessments would be useful
to planners in government, business, and education, who must demonstrate the costeffectiveness o f proposals. McGillicuddy (2007b) warns that IT training budgets can
be vulnerable unless CIOs make a business case for training, but few organizations do
so. The use o f metrics is recommended to demonstrate the value o f training, such as
tying training to a project’s costs and outcomes, or using customer satisfaction surveys.
In the public sector Barrett and Greene (2001) identify the use o f measurement to
assess needs and evaluate effectiveness as one o f the keys to
successful IT training. They believe that in making IT expenditures, “Clear measurable
goals for both monetary and nonmonetary benefits should be established,” and that
governments should measure the benefits through performance measurement systems
(p. 114).
The nature o f IT may facilitate such analyses: L ’Allier (2002) describes the
importance of the use o f metrics to demonstrate how training budgets generated
additional productivity or a return on the training investment, and Bersin (2003)
describes how to use learning management systems and their built-in analytical
capabilities to capture those metrics to efficiently measure learning investments.
How much should be spent on IT training? Data are available to demonstrate
the scale o f IT training expenditures in the private sector. Computerworld Magazine
conducts an annual survey o f IT employers and compiles a list o f “ 100 Best Places to
Work in IT” Some o f the survey questions relate to IT training, and the annual
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expenditures and days o f training from 2003-2005 are listed in Table l.2

Table 1
Average Annual Expenditures and Days of Training
Private Sector IT Employees
2003

2004

2005

2006

2007

Expenditures

$2,174

$1,825

$1,899

$1,943

$2,143

Days of
Training

7

7

7

7

7

In addition, research by Computer Economics Inc. estimated that IT spending
in the U.S. would rise from $7 billion in 2000, to $7.4 billion in 2001, and worldwide,
the figure would rise from $18 billion to $20.5 billion (“In Brief,” 1999). The 2000
American Society for Training and Development International Comparisons Report
shows that employers in the United States spend the most money on all types of
training at $724 annually per employee. They also spend the most on “in-house”
training (46% o f their training budgets), on salaries and wages o f training staff vs.
outsourcing o f training, and 24% on outside companies (Van Buren & King, 2000).
Shafritz et al. (2001) believe that investment in IT training and development is good
business, but the public sector has not kept pace. While high-tech organizations lead

2 Com puterw orld M agazin e’s has conducted its study for 14 years, and the m ethodology is similar each
year. In 2006, surveys were sent to nominated companies with annual revenue o f $250 million or greater
and employ a minimum o f 500 people in the US, with at least 100 IT em ployees in the US. Respondents
received a 100 question survey. A random sample o f em ployees in the companies also completed
surveys, and 20, 435 em ployees responded. Responses were scored by third party research firm (“2006
B est Places,” n.d.).
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the way with such training strategies as requiring annual IT training for every
employee, identifying the learning needs for every position, and providing an
allowance to pay for the training, public sector training budgets are vulnerable. Certain
programs, such as training and travel, are viewed as “luxuries,” and recessions in the
80s and the 90s were “textbook examples o f how state and local organizations
drastically cut training in order to meet emergency budget cutback targets” (Shafritz et
al., 2001, p. 304). Rubin (2006) agrees; she points out that public budgeting is
characterized by competition for scarce resources, and training budgets tend to be
particularly vulnerable. A 1999 survey showed 13% o f public agencies planned to
decrease their training budgets. In addition, the quality o f training might decline
because public sector training is commonly fee-based, and managers are inclined to
“shop around” for the “least cost method” (Shafritz et al., pp. 304-306). Barrett and
Greene (2001) agree that in the public sector, training is usually “one o f the first areas
hit” in recessions, and that IT training funds are difficult to get despite the rapidity of
technological change (p. 99). They also note that there may be impediments which
slow the purchasing process, such as low dollar thresholds requiring formal processes
and social policies which “further various agendas” (p.79). Others complain that IT
training expenditures are a low priority in the public sector, noting that existing
personnel are often assigned IT responsibilities without adequate training, which is
exacerbated by the fact that IT training is not coordinated throughout the organization
(Harreld, 2000). The U.S. General Accounting Office report on federal agencies’ IT
training practices concluded that federal agencies were not using leading IT training
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practices. One o f the two most commonly cited obstacles was funding (U.S. General
Accounting Office, 2004). In Oregon, recovery from an economic downturn has not
meant that more funding is available for IT training for state employees. As described
in the 2001-03 Governor’s Recommended Budget, an economic downturn from 19992003 had a significant impact on state revenues and expenditures (DAS, 2000). The
2005-07 Governor’s Budget, (the biennium in which respondents completed the
survey), described a cautious attitude toward revenues and expenditures. For example,
it stated, “The economic recovery appears to be firmly in place, but the risk o f falling
back into recession still exists” (DAS, 2004, p. A-3).
In contrast, based on positive revenue forecasts, the 2007-09 budget is
described as the “The Governor’s Hope and Opportunity Budget,” with “ ... the
resources to do more, the opportunity to do better and the responsibility to do our best”
(p. 1). But recovery from an economic downturn has not meant that more funding is
available for IT training for state employees. The budget makes many references to the
importance o f training as a policy matter. For example, in an initiative called,
“Education Enterprise,” (p. 13) funds are identified for high school and community
college technical training, teachers, postsecondary job training programs. Funds are
also available for health professionals, workforce training for targeted industries (e.g.,
food processing), and law enforcement basic training. However, there is no specific
reference to state workforce technical training (DAS, 2006, pp. 13-28).
In sum, there is strong support in the literature for making adequate
expenditures for IT training, but indicators are that the public sector falls short in this
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regard, and that training budgets are vulnerable. Rubin (2006) points out that the public
budgeting process is political, the result o f individual strategies framed in the broader
context in which competition for scarce resources is keen. The budget process provides
the opportunity to shape public policy, particularly when budget formats make
comparisons among programs. Thus, there is an opportunity for leadership at the
highest level to recognize the importance o f investing in IT training. The divergence
between theory and practice, and the importance o f leadership, highlight the need to
consider IT training expenditures as an essential element in planning for IT training in
the public sector.
EDUCATIONAL PREPARATION FOR IT: FORMAL
EDUCATION VS. TRAINING

Education and training have a significant impact on addressing workforce
needs. A variety of opinions exist about the appropriate educational preparation for a
high-tech career, and some advocate formal education as the best preparation. In the
1950s and 60s, most recruitment occurred from within organizations installing
computers. By the 1960s, college education became a prerequisite, and by the 1970s,
graduates with computer science degrees became more widely available (Cortada,
1996). Kovacich (1997) believes the best current preparation for information security
workers to be a college degree with a major in computer science or
telecommunications, complemented with as much training as possible.
But many complain that formal education quickly becomes obsolete in the fast
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changing high-tech environment. According to James (1992a), in the past a person
received a college degree and was certified for life. This is no longer true; people have
to be recertified often to remain current in their jobs. Berlin (2000) states that design
tools and programming languages are often outdated just two years after graduation,
so today’s engineers must adapt quickly, and Abernathy (1998a) reports that the shelf
life in IT training is 6 to 8 months. Only a small percentage o f employers surveyed
believe that graduates o f universities will possess the IT skills that the enterprises
need (May, 2007). Meanwhile, universities have reported that IT labor surpluses in
the late 1990s have taken their toll on enrollments in computer science programs
(Kaneshige, 2007). And Pavlichev (2004) believes that public affairs programs in
universities must turn their attention to research and teaching in e-govemment, as
programs are deficient in these areas.
That the choice between formal education and job related IT training is not
mutually exclusive is demonstrated in a major survey o f employers regarding training
the IT workforce (ITA A, 2000). Four-year colleges were rated as the preferred
method for developing skills in database development and software engineering.
Seminars and short courses were the preferred method to learn Web development
skills. Private technical institutes were rated as strong in developing enterprise
systems analysis skills and database development and administration skills. However,
training after the employee is hired was rated as significantly more effective than
prehire methods o f training, although respondents strongly preferred training with a
structured format and a defined curriculum.
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TRAINING NEEDS ASSESSMENT

There is agreement about the need for IT training and investing in training
expenditures, and that an essential prerequisite to training is the accurate assessment of
training needs. Shafritz et al. (2001) agree that if public sector training is to be
effective, careful diagnosis o f what training is needed is essential to ensure that
training is relevant in the short-run performance and long-run career development.
They state, “In the current environment o f resource scarcity, the necessity o f making
such determination seems almost absolute” (p. 322). The U.S. General Accounting
Office report on private sector IT training practices identifies assessment o f IT training
needs (including documentation o f skills and competencies and performing gap
analyses) as one o f the five steps in a model that governments could emulate for
effective IT training (U.S. General Accounting Office, 2003).
Many models are discussed in the literature, which presents challenges for
determining how best to assess IT training needs. Leigh et al. (2000) note a
proliferation o f models and definitions that commonly include a relatively formal
process for identifying the gaps between current skills and desired results. The
Trainer’s Handbook describes the importance o f the needs assessment. It establishes a
baseline of what the present practices are, projects what the desired results should be,
provides the basis for the cost justification of training, and establishes the overall
training management goals (Mitchell, 1998). Barbazette (2001) identifies four types o f
assessments, built upon analysis o f performance, goals, needs, and target populations.
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Needs assessments are especially important for training IT workers. Heckman
(1998) explains that with a redistribution o f information resources stimulated by clientserver architectures combined with organizational flattening and downsizing, IT
workers are expected to possess a wide variety o f skills. Employers can obtain skilled
workers by retraining existing staff. Therefore, there is a critical need for skills
planning and assessment.
Needs assessment models can range, however, from formal to informal. Craig
and Beck (1993) state that a thorough training needs assessment should be conducted
through interviews, surveys, and small group interactions; the findings should be
documented in a written report; and management should address such issues as
resources, motivation, and communication before training is delivered. Summers
(2000) adds that finding the training solution usually requires interviewing trainees
and subject matter experts, observing trainees on the job, and reviewing training
materials.
Shafritz et al. (2001) believe that, in the public sector, training needs
assessment must consider the level o f training needed for different kinds of
employees, the best learning sequence, and the most effective methods and techniques
for presenting the training. Various techniques for conducing assessments include
survey o f employees; interview o f employees, supervisors, or work experts; review o f
performance evaluation and assessment center data; model career planning; and job
analysis. Individual desires should also be considered because the motivation o f the
learner is important to the success o f the training.
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Procedures for IT training needs assessments can be distinct from a general
training needs assessment. For example, Thierauf (1994) identifies additional sources
to determine IT training needs: key individuals in management information systems
(MIS) organization and other functional end-users, an analysis o f current MIS projects
and an evaluation o f the reasons for their success or failure, and ongoing requests for
training.
Hodgkins (2000) notes technology’s potential for individualizing needs
assessment by gathering metadata about employees, including assessment o f their
skills-gaps and training needs. W ith explicit information about what learners’ needs
are, learning management systems can help fill in the gaps. When assessment is an
automatic, ongoing aspect o f individual and team performance, it is possible to
construct integrated, seamless education and training that increases productivity on all
fronts. This allows cost-effective training to be effectively managed, tailored to the
needs o f individual learners, and personalized to the context o f working and
performing. Shafritz et al. (2001) agree on the potential o f technology’s role in
managing training, and argue that Human Resources Information Systems (HRIS)—
databases that can compare position requirements against the skill levels of employees
and project training priorities— present great potential for training management. They
also describe the impact o f technology on training in the public sector. The problems
o f timing and the validity o f needs assessment must be considered, as illustrated by
technology courses and skills that can quickly become obsolete.
Although there is much agreement that needs assessment is a crucial step in
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development o f a training program, actual practice falls short. The Gartner Group note
that a high percentage o f IT organizations conduct skill inventories and build skills
databases, but don’t do anything with them other than use them as a snapshot of
skills. They advocate that training needs assessments be used to forecast what will be
needed and identify skills gaps (cited in Morello, 2001). The American Society for
Training and Development found that organizations conducted training needs
assessments less than 50% o f the time (Nelson et al., 1995).
The literature shows that training needs assessment is a vital component to the
development o f a training program, a component that is often overlooked. Thus,
training needs assessment emerges as an essential element in planning for the success
o f IT training in the public sector.
MANAGEMENT SUPPORT, TRAINING METHODS,
AND OTHER SUCCESS FACTORS
While assessment is a critical first step in providing training, other factors that
are important in planning for the success o f IT training include management support,
timing, and use o f proven training methods.
There is agreement in the literature about the importance o f management
support for training. For example, Chrisman and Beccue (1990) claim that as
organizations acquire software packages and computers, management support is
essential for the development and implementation of training. Senn and Wynekoop
(1995) show that upon implementation o f new technology, companies investing the
most in training have the greatest success and lowest failure rate; successful
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implementation required support for mastery o f methodologies and techniques, and
timely and effective training. Livingston (1999) says that managers’ expectations have
a high correlation to productivity through training, teaching, and encouraging
subordinates to improve. Barrett and Greene (2001) believe that one o f the reasons for
insufficient IT training in the public sector, particularly in decentralized organizations,
is that the “significance of training is not always clear to agency heads” (p. 100), and
they advocate the strategic planning o f IT training.
Timing o f training is also critical factor. Guion (1997) states that the speed
with which tasks are learned may be an important construct, especially where people
must frequently adapt to changing technology or assignments.
What training methods are effective for information technology training?
Some authors advocate the use o f adult education principles. MacDonald’s findings
suggest that for the technology-based firm, the adult education principles o f relevancy
of content, integration o f training, and on-the-job training are important (MacDonald,
Gabriel, & Cousins, 2000). Ryan’s research supports the adult education principles of
working in groups, flexibility o f program delivery, and better use o f participants’
experience and knowledge for delivery o f IT training (Ryan, 1999). In another study
(Senn & Wynekoop, 1995), the training strategies o f sequential training, phased
training, and on-the-job training were reviewed in the IT setting. Sequential training
proved inadequate; phased training (training on methodology concepts and
techniques, followed several weeks later by specific software training sessions) was
the preferred method.
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Ryan’s study (1999) finds that as organizations have shifted from the
mainframe to more flexible technologies, workers’ computer skills have
become obsolete. Retraining is therefore a critical human resource strategy for
eliminating technological obsolescence. Ryan proposes a model in which attitudes and
self-efficacy are important determinants o f mastery in the IT retraining. Also, since
insufficient or ineffective training is one o f the key factors underlying difficulty in
creating favorable user reactions to new technologies, various enhancements to
training, such as intrinsic motivation (e.g., games) can be used as a lever. A practical
application of the finding is to incorporate game-based training programs, particularly
for first time users of a technology (Vanketesh & Smith, 1999).
Mentoring is also identified as an effective means of conveying information
from experienced professionals to their proteges. Gallivan et al. (2005) conclude from
their research that coworkers exert an important “social information processing
influence” on IT usage (p. 154). Online mentoring (e.g., through e-mail) is especially
effective in training people who are geographically remote form one another, or
whose schedules are difficult to coordinate.
Fenrich (2006) summarized the findings o f multiple researchers who
demonstrate that learning styles vary. He reiterates the significant principle that no
one instructional style is best for all students, and concludes that, as with all
instruction, care should be taken in the design o f CBT to address as many learning
styles as possible. For example, well designed CBT applications have the potential to
help students who cannot easily concentrate.
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TRAINING DELIVERY— COMPUTER BASED, CLASSROOM

An important corollary to IT training methods is training delivery. The
literature is replete with the potential for and suitability o f online and computer-based
training (CBT; e.g., CD-ROM) for delivery o f IT training. Because technology life
cycles are increasingly short, training needs are constant. Computers are a great
distribution system, and much emphasis is placed in online education as a training
method. For example, Bill Gates (1999) states, “Training is the most basic and
sometimes most overlooked form o f knowledge sharing that needs to go on in a
company.... A well-designed online training can eliminate obstacles to employee
training” (p. 248). Hodgkins (2000) believes that technology will largely obviate the
need for formal classroom-type training, because networks carry the best education
opportunities to the most remote places; and with ongoing skills assessment,
individualized training content could be delivered on demand, and presented fully
adapted to fit the learner’s unique background, learning style, and history. Shafritz et
al. (2001) assert that “virtual learning,” which stresses learning by doing through
computer simulations presented via multimedia technology, should be added to
learning theories. Virtual learning allows the learner to discover situations and learn
from failure.
Despite the suitability and potential o f online training, respondents to a major
survey regarding delivery methods demonstrate that instructor-led classroom training
remains the predominant form o f training delivery. Respondents indicate that only a
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very small percentage o f training is delivered via learning technologies. Where
technology is used, the two methods with the largest percentage o f use are
CBT and multimedia CBT (Van Buren & King, 2000).
Some argue that many situations require the presence o f an instructor. For
example, Farrell (2000) claims that in situations where a great deal o f new information
and procedures must be learned, participants are likely to need more feedback and
personalized attention in order to achieve mastery, and the instructor should be in the
classroom with the trainees. When learning involves a slight modification o f old skills
or there is only a small amount o f information to learn, participants should be able to
learn the information on their own and distance learning is appropriate. Shafritz et al.
(2001) note that although some (e.g., Paul Privateer) argue that the classroom method
o f delivery is outmoded and that learning systems should be reengineered to use new
technologies, others (John Seely Brown and Paul Duguid) say that information training
still benefits from direct encounters with experts and peers in the learning process.
While Langrave (2002) believes that teaching new development or engineering
skills to existing staff is best accomplished by instructor led-training, it is also the most
expensive method o f delivery. He estimates the cost o f one week o f instructor led
training for 10 developers at $29,000 ($15,000 for tuition, $14,000 for employee
time); costs would be even greater if travel expenses were involved. Computer based
training is substantially less expensive. For example, the cost for a single web based
course through Teknimedia is as low as $30 (ACT Media, 2007). The cost of
workplace applications courses at community colleges are also relatively inexpensive,
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e.g., the summer term, 2001 tuition for Word I at Portland Community College is $120
(Portland Community College, 2007).
Studies regarding the efficacy o f computer-based training are mixed. In the
context o f technology skills training, Piccoli, Ahmad, and Ives (2001 found no
significant difference in performance between students enrolled in a web-based virtual
learning environment and those in a traditional classroom setting. Joy and Garcia
(2000) note that much of the research finds no significant difference between
technology based and conventional delivery media. However, they believe the findings
are flawed, and that design strategies should take into account the intended audience, a
combination o f media, and desired learning outcomes.
Research into the U.S. Army’s distance learning program concluded that a
benefit o f the program was to increase the availability o f soldiers to their units and
families. The report cautioned, however, that distance learning “is not a panacea” (p.
58); that scheduling issues must be overcome to assure time for completion is made
available; and that a detailed study o f costs is warranted (Leonard et al., 2001).
Maheesh and Woll (2007) evaluated blended learning methods (combining
classroom and web-based training), and found that blended learning is a viable and
cost effective method o f training based on cost-benefit ratios and return on investment.
However, Lim, Morris and Kupritz (2007) found no significant difference in learning
outcomes between online only and blended learning formats. Given the lack of
conclusive research, Bartley and Golek (2004) propose a model for using cost
comparisons as the primary criterion for determining which method to use.
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This debate over formal classroom training vs. online training makes IT
training delivery methods an essential element in planning for IT training in the public
sector.
ORGANIZATIONAL STRUCTURE OF INFORMATION
TECHNOLOGY TRAINING
Information technology training raises a number o f organizational questions
(e.g., where and with whom should the responsibility be placed?). The answers are
complicated because two functional areas are involved: IT and training, each with its
own history o f centralization and decentralization. The literature shows that the issue
is more complex than whether the functions should be centralized or decentralized— it
suggests broader discussions o f decision-making in the public sector, organizational
culture, and organizational change.
The Role of Technology in Government Structure— Theory
While early theorists noted the tendency o f government to centralize,
particularly in times o f crisis (Waldo, 1948/1992), there is discussion in current
literature o f the role o f information and technology in the decentralization of
administrative structures. For example, Wilson (1989) advocates placing authority at
the lowest level where all necessary information is available, and keeping
organizations small. He believes that less government is good. Lipsky (1980) argues
that workers who are the closest to the delivery o f services in effect establish agency
policy; that organizational units should be decentralized and “street level” workers be
given full responsibility, with accountability, for service delivery. Osborne and
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Gaebler (1992) come down strongly in favor o f decentralization, noting that “today
information is virtually limitless, communication between remote locations is
instantaneous.... Entrepreneurial leaders instinctively reach for the decentralized
approach” (pp. 250-251). Drucker (1989) as well acknowledges the changing
workplace by noting the need for political leadership o f knowledge workers. He
asserts that government should remain small, focused, decentralized, and responsive.
Decisions regarding organizational structure are complicated by the political
environment in which governments operate. Bolman and Deal (1991) describe a
political frame in which there is an ongoing interplay o f interests and agendas and
competition for scarce resources. Pfeffer (1992) agrees that diagnosis o f the political
landscape and interests is essential to wielding power in an organization. Although
Bolman and Deal (1991) acknowledge there is no one best way to organize because
the right structure depends on an organization’s goals, strategies, technology, and
environment, they conclude that organizations can increase their capacity by investing
in IT— in vertical information systems— which make it possible to create much flatter
organizations.
History of Computing Organization Structure
The history o f computing provides insights into where the IT function is
located in an organization and how it is managed. Cortada (1996) explains that as
early as World War I, some large companies developed business practices designed to
gather data. Computers were first adopted by organizations such as Burroughs and
NCR, which had extensive experience with information-handling technologies,
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primarily related to finance and accounting. Thus, the function tended to be
centralized, located in finance/accounting or engineering/manufacturing departments.
For several decades, an organization’s “system man,” who was the most
knowledgeable in the use o f punch-card technology tended to be the accountant (p.
223).
Cortada (1996) notes that by the 1950s, the huge cost o f acquiring and
maintaining large computers resulted in centralization o f computer operations, and the
trend of closely linking computing and financial operations continued into the 1980s.
However, through the 1970s and into the 90s, computing became more distributed,
first through minicomputers, then through personal computers, particularly with the
ability of end users to draw down reports and information previously obtainable only
from Management Information Systems departments. Cortada (1996) adds that data
processing managers fought the introduction o f PCs as a threat to their empires, to
their ability to support information processing, and to data integrity, and that “the
issue o f who controls computing is as intense a debate today as it was a half-century
ago” (p. 234).
With the advent of the Internet, the concept o f “enterprise management,” in
which development o f standards, architecture, and network is centralized, proliferated.
Sun Microsystems illustrated the concept with a technical description o f Enterprise
Management Systems (EMS) as network management systems capable o f managing
devices in Internet Protocol-based enterprise networks, and identified three phases of
EMS:
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■ Phase 1: the move from a centralized mainframe and dumb terminal
architecture to a distributed architecture;
■ Phase 2: the linking o f disparate local area networks (LANS) to create an
enterprise-wide network;
■ Phase 3: a dependency on mission-critical enterprise services and
infrastructures arising as a result o f Web-based enterprise services. (Kakadia,
2002)

The description graphically illustrates the evolution of the organizational
structure o f IT from centralized, to decentralized, and back to centralized.
Barrett and Greene (2001) note that in the public sector, centralized, “often
autocratic mainframe shops” of the 1970s gave way to decentralization when desktops
and client server systems became available (p. 45). They see the trend back to
centralization as a means o f assuring standardization and avoiding redundancy, but
they advocate a “middle ground...coordinated-decentralized” approach that balances
“empowerment and innovation o f decentralization with the efficiencies of
centralization” (pp. 38-45). They conclude that the influence and assistance o f “central
government” is one o f the keys to success o f IT training (p. 104).
IT Organization Structure and Culture
Issues related to organization culture— some unique to government— must be
considered in planning for the success of IT training. The advent o f the Internet
ushered in the era o f “e-government,” creating a sea o f change in government
structure, systems, operations, and delivery o f services. Practical discussions
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regarding the structure o f IT organizations are broader than centralization vs.
decentralization; they include the importance o f horizontal structure and changes in
organization culture, and the significance o f “soft” skills in a technical environment,
including trust, partnerships, sharing, collaboration, and management o f change and
human resources.
Opinions vary regarding centralization and decentralization o f e-government
and Web portals. Franzel and Coursey (2004) offer a split opinion, saying that
centralization can help with standardization of technologies, but that content and
management policy should be decentralized for better site design and service delivery.
Bill Gates (1999) acknowledges the organizational complexity but believes that
government should use the Web to create a single face to the public, to hide the
complexity o f internal organization and to improve service.
Fountain (2001) comments on the impact o f IT networks on organizational
structure. She notes that in the past, government agencies sought autonomy to protect
their policy areas, programs, and clients; success meant increasing or maintaining
budget, staff, and resources. But she also says that in a networked environment,
individual organizations seek partnerships in which they can extract maximum value
from others while losing as little o f their own value as possible, leveraging knowledge
and cooperative partnerships. Public managers must forego autonomy and “master the
networked game if they are to establish productive and useful partnership in a time of
scarce and diminishing resources and changing environments” (p. 200). They must
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adapt to more horizontal forms o f management and align with networked forms of
government. Fountain concludes that trust is a key component of success.
Other authors comment on IT’s “flattening” o f organizational structures and the
importance o f collaboration across boundaries. Allen et al. (2004) note that a
centralized system is not necessarily the solution to fragmentation. Instead, they
believe the issue is the uncoordinated nature o f the systems and objectives pursued.
They advocate systemwide, participative planning and horizontal lines o f
accountability; the IT strategy for government should enhance human interactions and
form alliances within and external to the organization, bringing in new perspectives
and incorporating opposing values. Fountain (2001) asserts that the “second wave” (p.
202) o f digital government will be about politics and structure. She posits that
public managers need to understand that without changes in incentives and norms,
political actors will continue to pursue their own interests despite the transformative
power o f information processing. Shafritz et al. (2001) agree that because o f the
rapidity o f technological change, knowledge management requires connection and
collaboration across all parts of an organization. They believe that one o f the biggest
obstacles in organization culture and “vertical structure and hierarchy” (p. 302). They
note that although the majority o f the public sector workforce is made up o f knowledge
workers, information is often hoarded as power, and sharing without getting something
in return is considered politically naive. Barrett and Greene (2001) note that in the
public sector, “The political process, and the power struggles and chain o f command
that it requires, can be an impediment” to the management of IT; they stress the
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importance o f understanding - o f IT by managers, and o f government functions by
technology experts (pp. 20-23).
Fountain (2001) cautions against one organizational solution frequently used by
governments, which is to outsource IT operations. She notes that private sector vendors
of digital government and professional service firms have aggressively targeted the
construction and operation of the virtual state as an enormous and lucrative market to
be tapped. But she states, “information architecture, both hardware and software, is
more than a technical instrument; it is a powerful form o f governance. As a
consequence, outsourcing architecture is effectively the outsourcing o f policymaking.
Governments must be careful ... not to unwittingly betray the public interest” (pp. 202203).
Zwass (1998) points out that most IT projects are carried out by teams,
characterized by democratic communications. But because development o f information
systems often results in major organizational change, participation should be broad
based. Authors throughout the literature overwhelmingly support the importance of
teamwork and participation in change. Beckhard and Harris (1987) believe that for
change to be successful, the commitment and active collaboration o f those who must
implement the change is essential. Kotter (1978) describes participative, integrated
organizations as essential to effectiveness, and Fordyce and Weil (1979) illustrate how
participation in goal setting contributes to goal achievement. Some organizational
theorists posit that problem definition and problem-solving are best accomplished by
participation o f those who are essential to implementation of the solution (Kolb,
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Rubin, & Osland, 1991). French and Bell (1990) agree that involvement o f all those
who are part o f the solution or problem produces better diagnosis and solutions, and
Schein (1992) indicate that participation generates more creative solutions by tapping a
wider range o f resources. As a corollary to decentralization and flattening o f
hierarchies, Osborne and Gaebler (1992) advocate teamwork and the participation of
knowledge workers in decision-making, and that decisions be made at the lowest level
possible.
In the public sector, Barrett and Greene (2001) note “There is no ‘one-size-fits
all’ solution to IT needs,” and they stress the importance o f communication and
collaboration with stakeholders (pp. 26-28). They advocate inclusive strategic
planning, noting, “Successful strategic plans are not top-down efforts but get buy-in
from the agencies themselves” (p. 74).
Technical/Administrative Dichotomy
Related to the discussion o f the importance o f a horizontal organization structure for
IT planning and policy-making, is the potential dichotomy between technical and
administrative cultures. Precursor theories in the late 1800s and into the 1930s held
that there was a dichotomy between policy/politics and administration. Williams
(2003) describes the evolution o f theories, which held that administrative tasks were
assigned to hierarchical institutions, while policy activity was the realm o f democratic
institutions. Although he concludes that discretion is dispersed throughout public
organizations and that implementation inherently implies policy-making, there is other
evidence o f a gap between technology and administration, which becomes particularly
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evident in IT projects.
For example, Mitchell and Nault (2005) identify three types o f knowledge in an
organization: administrative, technical (business), and information systems, and a
deficit in any one o f the areas can impact the success o f systems development projects.
Their research demonstrates the importance o f the administrative core o f knowledge in
user satisfaction with new systems. Others identify securing the sponsorship o f an
organization’s management as one o f the most important steps in IT project
management. If higher-level executives don’t see the value in a project, they w on’t
commit adequate resources and are less likely to be satisfied (Evans-Correia, 2007a;
Kapur, 2007). Despite the need, two surveys show a gap between technical staff and
other staff: one showed a divide between end-users and IT managers in support o f IT
initiative (Russo, 2005), and another poll showed that one third o f IT workers say they
are unable to work because o f interfering managers who may lack technical
knowledge.(Praveen, 2006). Likewise, Ross and Weill (2002) note that many non-IT
executives leave key IT decisions to IT executives, because they don’t understand IT
well enough to manage it in detail. To assure IT decisions align with company strategy,
the authors identify key areas o f decision-making that should not be abdicated, such as
setting overall IT funding.
Discussions related to a technical-administrative dichotomy often centered
around difficulty in communication and the need for collaboration. For example,
noting the difficulty in communication between the CEO and CIO, Lutchen (2004)
suggests that CEOs obtain a “second objective opinion” to “cut through the ‘fog’ when
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he or she does not understand the CIO” (p. 35). Champy (2005, 2006) also identifies
the difficulty in communication between the CIO and other managers, and offers
communication strategies. For example, IT is often considered by non-IT managers as
a function that serves rather than one that plays an integral part in business operations.
The CIO should use metrics in communicating to the CIO and CFO the business value
o f IT expenditures, e.g., by translating the cost o f running the infrastructure into gains
in efficiency, productivity, and service. Also, because the CFO is responsible for
accuracy and cost containment, the CIO should make the case for how IT improves the
soundness o f business reports and processes.
In Oregon, evidence o f technical/policy gap was voiced by Representative
Chuck Riley. Rep. Riley has extensive expertise in IT, and is Chair o f the House
Committee on Government Accountability and Information Technology. In a May 22,
2007 interview, when I asked him whether there is a dichotomy between public sector
IT professionals and legislators/decision-makers, he responded that constituents hold
legislators accountable for every penny spent, but because IT is in a support role, IT
expenditures aren’t visible and are therefore not a priority to legislators or their
constituents. He said that Agency CIOs are technically proficient, but few legislators
have IT expertise. That IT is not a priority is evidenced by the fact that the Committee
he chairs is the only IT related committee during the 2007 Session. There was no such
committee in the previous interim, and he’s uncertain whether there will be one in the
upcoming interim. He believes that education is the key, but there are few
opportunities for such education.
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As an antidote to the gap, there is much discussion about expanding the role of
the CIO, Lutchen (2004) identifies a gap between business strategy and technology,
and recommends that the CIO be part o f the Executive Tram, and that they jointly
enlist the support of other key executives. Noting the variety o f actors with whom the
CIO must successfully interact, he says that IT management is about managing
relationships; the CIO must be skilled in not only technology, but organization and
culture, leadership and management, and business and finance. Champy (2007a)
emphasizes the importance o f active, top executive leadership in the development of IT
business processes; that collaboration is needed between IT, line managers, and the
executive team to avoid a lack o f standardization, cost overruns, and delay. Tucci
(2007b) reports that the role o f CIOs is increasingly expanding beyond technology into
the business realm. CIOs are involved across the enterprise in finance, human
resources, and long term planning. She notes that CIOs who are process-engineering
oriented may need to hone their business leadership skills, as companies where the
CIO plays a strategic role are more likely to achieve financial objectives.
At the same time, one consequence o f such expanded skills is to increase CIO
turnover. Tucci (2007c) reports that the median job tenure for CIOs is 4 years, just as
their roles are expanding; IT professionals are rotating in and out o f what were
previously separate business and IT domains. Curt (2006) reported on articles which
showed the longevity at between 2 and 5 years. Strassman (2004) estimated the CIO
turnover rate in 1994-1995 at 24%, or an average job expectancy o f 25-28 month. Ten
years later, using various measures, he estimated that rate at between 21% and 34%, or
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not much different from 1994-95. He identified the organizational costs as lack of
consistency in policy and precedent for such critical areas as development,
preservation, security, and enhancement o f information assets, and he calls for
responsible leadership. Curt (2006) recommends that detailed management
expectations and metrics accompany hiring decisions.
Perlman (2007) describes CIO turnover in the public sector as problematic,
with state CIOs averaging 26 months in their jobs. Reasons cited are frustration at
government restrictions, salary, the inherent risks and volatility in the technology field,
and political turnover. Consequences o f the turnover are particularly severe in the
public sector; IT policy and strategic planning are jeopardized, and because IT systems
undergird so many government services, systems fail to become institutionalized.
Suggestions for CIOs are to develop political skills, including an understanding o f the
policy and budget process, marketing and education skills, and working collaboratively
with legislators, executives, other agencies, and agency employees. Many advocate
making the state CIO a cabinet level position, although doing so increases political
vulnerability. However, governors no longer have to be convinced o f the basic benefits
o f technology; CIOs must now concentrate on assuring that technology is robust and is
used effectively.
Training Organizational Structure.
Similar to the history of IT organizational structure, the organizational structure
of training has evolved, and opinions vary on how it should be organized. Shafritz et
al. (2001) explain that as the public sector placed increased emphasis on training and
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development, it became decentralized in the 1970s and 1980s, sometimes separate
from personnel management functions. External providers such as universities,
contractors, consulting firms, technology vendors, and conference managers offered a
wide array o f courses and marketing directly to employees at all levels. By the mid1990s, more organizational units took control o f their own training budgets and
planning, and often offered their own training and development programs. Although
the authors believe that public sector training belongs organizationally within human
resources, they lament that human resources managers engage in “self-prescribed
isolationism” (p. 307), by focusing on organization-wide issues rather than helping
with training at an earlier, problem-solving stage. The effect o f that approach is to
“move training toward secession” (p. 307), to agency trainers who prefer autonomy.
Poell, Van der Krogt, and Wildermeersch (2001) note that with training in
general, there is no one best strategy to organize learning activities. Employees,
managers, and human resource development staff all can choose from a variety of
strategies to organize work-related learning, and each strategy represents a different
way for actors to combine employee development with better work performance.
Opinions regarding responsibility for IT training— who should provide the
training— similarly vary. Some place the responsibility at the top. For example, James
(1992) believes that IT education and training has deteriorated, and the CEO must
instill an attitude that training is necessary for survival. Individual professionals should
take responsibility for their professional development, and organizations should
provide a rich mix o f training resources and multimedia opportunities. On the other
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hand, Jones and Robinson (1997) state that the focus and responsibility for continuing
professional development (CPD) almost invariably remains vested in the line manager.
Similarly, Thierauf (1994) says that the training manager should be responsible
for the management o f the training program and must clearly define objectives for the
program, analyze the costs and benefits associated with it, and obtain approval to meet
these objectives from the highest level MIS management. Newstrom and Bittel (1996)
point out that more and more supervisors tend to be responsible for training, as teacher
and coach, showing employees how to grow, and how to become lifelong learners.
However, employees can take responsibility for their own learning through selfdirected learning. Diwan and Chakraborty (1991) espouse worker participation in
decision-making. Their research found that an institutional framework that placed all
decision-making authority in the hands o f top management was inconsistent with
employee-labor complementarity necessary for the growth of high technology.
Opinions on organizational structure— where should the IT training function be
managed— also vary. Kettelhut (1991) states that organizational problems may occur
as end-user computing becomes more widespread, because most end users install their
own software, complete 50% to 60% o f the product tutorial, then build their
applications. He believes that more cognizance is needed on the part o f the Information
Systems department to ensure that users who are building databases become familiar
with data modeling, normalization, and referential integrity. However, IT department
responsibility for training is declining; at the same time, there is no change in the
number o f organizations with full-time trainers on the IT department’s payroll (Bassi
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& Van Buren, 1998). On the other hand, Barron (2000) notes that in the push for elearning in corporations, top decision makers may turn to third-party application
service providers with strong technical expertise because training departments find it
difficult to get support from overwhelmed IT departments.
Centralization or decentralization is an issue because o f the potential for
individualized training, the question o f whether the IT Division or a Human Resources
Training Division takes the leadership role, and whether the IT training function is
outsourced. Again, opinions vary.
Although Selden’s (1996) findings support a decentralized IT training model,
she believes that there are advantages and disadvantages to various models:
centralized, decentralized, or a combination. Advantages of a centralized training
structure are a reduction in duplication o f effort, lower training costs, uniformity in
focus and quality o f training, and employee access. A decentralized approach works
well in organizations that produce multiple goods and services using different
processing methods. Under a combined structure, localities are better able to meet their
unique training needs, while responsibility is coordinated from a single organizational
point. On the other hand, Newstrom and Bittel (1996) prefer a centralized training
department. Advantages o f centralization are the ability to centrally provide training
that needs to be standardized across departments, the ability to provide training
specialists, and the ability to “train the trainer.” Regardless o f the location, Barbazette
(2001) advocates that training professionals forge a partnership with management to
gain support for the training function.
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The benefits o f Human Resource Information Systems (HRIS) in training needs
assessment have been identified. A HRIS may be beneficial to overall training
management as well. For example, Kovach and Cathcart (1999) illustrate how a
centrally located HRIS can provide invaluable training management data. Yet despite
the advantages, such systems might not be utilized to their fullest potential. Elliott and
Tevavichulada (1999) identify a lack o f integration of computer software with HRM
activities and under-utilization o f the information available in both the public and
private sectors.
Organization issues related to IT training are complex, and there are a wide
variety o f opinions about where it should be located and who should be responsible.
The complexity o f issues related to the organizational structure o f IT training make it
an essential element to consider in planning for the success o f IT training in the public
sector.
State of Oregon, Department of Administrative Services: An Illustrative Example
Many o f the theories related to the organization and culture o f IT and training
which are discussed in the literature are illustrated in a “real world example” provided
by the State o f Oregon, Department o f Administrative Services (DAS). This study was
initiated in cooperation with DAS; DAS helped define the scope of the study and
identify the research questions. DAS’s management o f IT and training underwent
extensive changes in the course o f the study, and that process provides a detailed,
contemporary example which illustrates many o f the issues analyzed in this study.
Following is an overview o f DAS, and the background and history o f DAS’s
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management o f IT and the IT training function. The information helps provide the
context for this study and also illustrates the consequences of a disjunction between
organizational theory and practice. The practical implications provided by the DAS
example are discussed more extensively in chapter 6: Discussion.
DAS Background and History o f IT Management
DAS is the central administrative agency o f Oregon’s state government. DAS
was created “to improve the efficient and effective use o f state resources through the
provision o f ... State employee workforce development and training ... Personnel
systems that promote fair, responsive and cost-effective human resource management
.... Statewide information systems and networks to facilitate the reliable exchange of
information and applied technology, risk management, facilities management, surplus
property and motor fleet” (ORS 184.405, 2005). DAS is organized into several
divisions to carry out these statutory duties.
The history o f the state’s management o f IT mirrors the historical evolution of
information systems management elsewhere. Management was centralized from the
1960s until the 1980s, when the State o f Oregon Executive Department Information
Systems Division (the predecessor to the DAS Information Resources Management
Division) provided centralized fee-based computing services. With advances in
technology, micro-computers, client server architecture, and personal computers
became cost-effective. Agencies increasingly migrated to local area networks,
managed their systems relatively autonomously, and IT management became
decentralized.
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But as the Internet and e-commerce/e-govemment proliferated in the 1990s,
DAS increasingly adopted an enterprise approach to IT management, which was often
met with resistance by the agencies. DAS promulgated policies and initiatives that re
exerted centralized control, and the Enterprise Information Resources Management
Strategy was adopted in August 2002 by the State o f Oregon, Governor’s Information
Technology Executive Council (ITEC). The document defined enterprise, essentially,
as all statutorily created state agencies, and enterprise management o f information
resources as “a statewide perspective, focused on relationships, resource sharing, and
collaboration among all generators and users o f information resources” (ITEC, 2002,
p. 7). The document placed a heavy emphasis on enterprise management. The state’s
enterprise-wide initiatives have included establishment o f a statewide Web portal
(www.Oregon.gov), establishment o f network, information security, and IT asset
management architecture and standards, and efforts to consolidate networking
infrastructures and data centers o f 12 agencies.
Statewide Technical Education Provider Source (STEPS)
When the present study was initiated in 2001, the statutory information
systems responsibility was held by the Information Resources and Management
Division (IRMD), which included the Statewide Technical Education Provider Source
(STEPS).
At the time, STEPS was managed by Julie Pearson. Pearson said STEPS was
a successful IT training program (J. Pearson, personal communications, July-August,
2001). It offered extensive classes that were generally filled, and was cited for its
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accomplishments in CIO Magazine. STEPS provided technical education through a
variety o f means, including
•

In-house technical training classes (primarily for end users, in 1- or 2-day
classes)

•

Technical certification programs (e.g., Project Management Certification)

•

Project Management Sponsorship Program (for executives o f agencies)

•

Undertaking computer projects

•

Technical speakers series

•

Resource library (with computer-based training (CBT) disks and IT training
videos available for checkout).
STEPS also “brokered” private sector technical training in which it outsourced

the training of state employees to private vendors who provided the training at a
discount. STEPS provided training in a variety o f venues, including its own Corporate
Resource Center and Computer Lab housed in the Oregon State Library. The training
format was primarily live lecture and/or computer laboratory.
STEPS used several methods to assess training needs:
■ An Information Systems Cooperative Survey was conducted on a limited basis
to establish a training gap analysis, and a more detailed assessment of
executives was conducted.
•

Informal market interviews o f state executives were conducted annually from
April to June.

•

State agencies submitted information technology plans as part o f budget
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requests, which included a training component. The plans were summarized
into a statewide IRM Planning Document database.
•

Students in STEPS classes filled out surveys— evaluation forms— when they
completed training. The survey includes space for suggesting other training.

•

The STEPS Web site included e-mail access, through which visitors submitted
training requests and ideas.

•

A Technical Training Advisory Board, comprised largely o f agency CIOs, met
regularly to advise the STEPS manager on training matters including training
needs.
Although several training needs assessment techniques were employed, the

efforts were ad hoc and somewhat fragmented, and no consistent approach emerged.
Training course delivery involved a certain amount o f guesswork: sometimes classes
filled quickly, while others were canceled for lack o f interest. Because STEPS had a
mandate to be self-supporting, the STEPS manager was vitally interested in accurately
assessing IT training needs; in effectively targeting marketing efforts; and learning as
much as possible about training budgets, preferred providers, preferred delivery
methods, and training needs. In 2001, Pearson collaborated with me in the
conceptual design o f this study.
In addition to changes within DAS IRMD, there were major changes to IT
training between 2001 and 2006. Pearson left and another manager was hired. In
2003, STEPS was transferred from DAS Information Resources Management
Division to DAS Human Resources Division (HRSD), and its activities were merged
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into the Training, Development, and Recruitment Services (TDRS) unit o f HRSD.
There were three training managers between 2004 and 2005, and I worked with each
o f them to preserve the continuity o f this study.
Statewide training is now handled by the Training and Development Services
(TDS) section o f TDRS. The TDS training operations analyst, Cyndi Smith, who
manages the operational aspects o f training procurement, scheduling, and delivery,
also served as staff to STEPS. She described the transition and the new organization
o f IT training (C. Smith, personal communications, December 2006-January 2007).
She indicated that IT training is provided in much the same way as it was through
STEPS, although it is no longer a separate program. Students may register online for
computer courses (primarily Microsoft software including Word, Excel, and Access)
on the TDS Web site, using the same online system developed through STEPS. Most
end-user (software) training delivery is lecture/lab, taught by an in-house trainer
dedicated to software training, and course evaluation is online.
Smith identified four methods for training needs assessment.
1. An online request form is available on the DAS Web site. If TDS receives a request
for a course, they send a survey via their e-mail distribution list to determine
whether there is sufficient interest to schedule the course. If there are
approximately 15 responses to the training, TDS will put out a bid document. They
also do some technical training through community colleges, as no bid is required.
2. TDS receives information from vendors, manufacturers, or agency staff in advance
of revisions and/or new releases o f software that will require training.
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3. Agencies may approach TDS to request higher end technical classes.
4. The TDRS manager maintains a liaison with agency CIOs (e.g., by intermittently
attending CIO Council meetings). While the manager formed an Advisory
Committee, through the CIO Council, to assist with developing a master contract
for a learning management system, participation was less than desired.
Smith indicated that training needs assessment remains a challenge. Purchasing
rules are stringent, and TDS might spend $4,000 to have the Department o f Justice
(DOJ) review a bid document prior to purchasing a course. Although TDS staff salaries
are financed by a DAS assessment o f state agencies, TDS must cover its expenses
(e.g., vendors, DOJ expenses, office supplies, etc.) through course registration fees. If
course attendance is low, TDS either loses the difference between its expenditures for
the course and registration fees and the time invested in the bidding and purchasing
process, or it must cancel the class, leaving the students to find alternative training.
Jennifer Lara became the TDRS Manager in 2005. She indicated that DAS has
purchased a Learning Management System. It is a robust system with features
including instructor-led training, Web-based training, online functionality, competency
modeling, and a reporting engine. The system will be used statewide to track training,
allow for course registration, develop individual training records, and deliver online
content. DAS plans for a project manager to begin work with agencies in 2007 on a
skills gap analysis and to implement a system for use by agency managers, human
resources staff, and training staff. Such training management systems are relational
database management systems, and are robust vehicles for organizing users’ training
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management into categories, identifying training requirements by employee,
organizational unit, job specification/classification, and tracking attendance.
Lara also indicated that DAS is exploring the development o f an HRIS to
increase functionality and use o f information about state employees. Such a system
would allow more integration o f personnel information into other state systems for use
in budgeting, forecasting, and management o f the state’s human resources. DAS is
working with the Oregon Department o f Transportation on such a module as part of
that agency’s exploration o f Enterprise Resource Planning software. Such systems
have the potential for managing training (J. Lara, personal communications, December
2006-January 2007).
Smith indicated that the move o f STEPS from IRMD to HRSD was a more
efficient use o f training resources, but budget and staff limitations mean that technical
training is not a primary focus as it was under STEPS. For example, the Technical
Training Advisory Board no longer functions, and TDS’s “flagship” course is a
leadership course (Leadership Oregon), though there is substantial demand for
technical project management training.
DAS IRMD Strategic Planning Regarding IT Training
After the organizational changes to STEPS, CIO Don Fleming expressed
support for the study and a strong commitment to training (D. Fleming, personal
communications, June-July, 2007). Dr. Fleming left the CIO position, and his
successor, the acting state CIO Mike Zanon, also expressed support for the study and
indicated that DAS IRMD was committed to a highly trained workforce (M. Zanon,
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personal communications, November-December 2005). Both Fleming and Zanon cited
the 2002 State o f Oregon Enterprise Information Resources Management Strategy
(Strategy), as evidence o f DAS IRMD’s commitment to training.
The Strategy refers extensively to the importance of IT training and budgeting
for training. In fact, one o f the foundational goals o f the strategy is, “Create and
maintain IT workforce with skills to develop, manage, operate and maintain State IT
resources” (p. 22). The narrative further explains the importance o f IT training. It
states,
People are key to the successful implementation o f the State’s information
technology strategy. Attracting and retaining new talent present ongoing
challenges for industry and government. Adding to this challenge is the fastapproaching retirement o f the “baby boom” generation. This translates into the
loss o f critical skills, knowledge and information technology leadership. There
is and will be a continuing need for information technology staff with
mainframe skills. Further, there is the major task o f retooling skills for new
technologies, e.g. the Internet.
The State has encountered barriers in attracting information technology talent
in the marketplace. Technical sta ff must be trained in new technologies and
new methods fo r systems development and implementation. Moreover,
technology training must be provided to the users o f technology to achieve
desired results from information technology investments. State-sponsored
training programs like STEPS, the COBOL Co-op Program, and the IT Co-op
recruiting program have helped. Still, more has to be done, (emphasis added;
GITEC, 2002, p. 22)
GITEC’s nine specific strategies for implementing the goal, including
“Establish a process or system for ‘career progression planning’ at the enterprise level”
and “D evelop training vehicles for both core com petencies and cutting edge

technologies,” are included as Appendix 1, to provide a more complete context o f the
strategies (GITEC, 2002, pp. 33-34).
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In 2004, state executive and IT leaders “engaged in a planning process designed
to refresh that strategy” (p. 8) and in July 2005, an update was published: Connecting
Oregon Government Services—Enterprise Information Resources Management
Strategy—2005 (ITEC, 2005, p. 8). In it, training remains a key goal: The vision
statement refers to a “skilled, stable, and productive workforce” and a primary goal is
to “shape the state’s IT workforce to meet current and future state needs,” with the
related objective to “create an enterprise-wide process for recruiting, selecting,
training, and retaining IT professionals” (p. 9).
The report repeats the same need as the Enterprise document to attract, retain,
and retrain skilled IT staff. Deliverables are identified as:
■ An Enterprise IT Human Resource Management Plan
■ A strategy and business case for deploying an Enterprise Learning
Management System
■ A formal assessment o f the viability of deploying iMatchSkills system as the
primary vehicle for recruiting and placing state government employees (ITEC,
2005, p. 29)
The DAS director and HRSD administrator are identified as the responsible
parties, and functional expectations— the steps needed to achieve the
deliverables— are listed as
■ A streamlined and automated state recruitment process is in place.
■ A process for “career progression and succession planning,” along with the
requisite training programs and a defined process for knowledge transfer from
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one generation o f employees to the next within state government’s IT
enterprise, is developed.
■ Standard methods and procedures for identifying, selecting, retraining, and
redeploying (internally or “out-placing”) state staj/T’involved in shared services
initiatives are developed and followed.
■ State IT training and recruitment programs will be designed to enhance current
employee skills or attract new employees with the skills needed to develop,
implement,
■ maintain and support the standard technologies defined in Enterprise
Architecture and this Enterprise IRM Strategy.
■ Alternative training methods that augment traditional classroom instruction are
developed, (emphases added, ITEC, 2005, p. 29)
In short, much o f the hope for implementation o f the strategies rested on a
statewide human resources management system, and the significance o f IT training is
prominently mentioned.
IRMD Assessment and Implications fo r IT Training
Elowever, in April 2006, a report Information Resources Management Division:
Assessment & Recommendations fo r Change was issued by DAS, which was critical of
IRMD and included the following findings:
•

IRMD’s business model is flawed and hasn’t changed in 15 years, leading to a

loss of organizational focus, strained resources, and a mismatch between what IRMD
is capable o f doing and the expectations o f customers and policy makers.
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•

Leadership is unstable: IRMD has had six administrators/State CIOs between

1998 and 2006, with an average o f 14 months. In the same period, DAS has had five
different directors. Frequent leadership changes have hobbled efforts to meet customer
expectations (satisfaction ratings were low, and created a high risk fiscal environment.
The report concluded that IRMD should “radically change” its business model
and divest itself o f customer-facing services, and it recommended:
•

Creating an enterprise office o f the State CIO that is focused on enterprise

strategy, governance, standards, and architecture
•

Establishing the State CIO “as the bridge between the needs o f the enterprise

business leaders and the capabilities o f information technology in business process
reengineering.”
•

Discontinuing “services that are o f lower value to customers or not

sustainable.”
•

Establishing “valued services in business unit homes where they will be more

accountable to customers” (DAS, 2006, p 22).
In September 2006, the Information Resources Management Division (IRMD)
Reorganization Master Plan, prepared by the DAS Reorganization Executive Steering
Committee, was released. In essence, IRM D’s governance, planning, and policy
functions were separated from its service provider functions, which were transferred
to other DAS divisions (DAS Reorganization Executive Steering Committee, 2006) .
It is significant that the 2002 and 2005 strategic plans included IT training in
the vision statement and as a primary goal. However, the April 2006 report doesn’t
60

mention training, other than to say that reliance on trained technologists has
decreased. The report stated,
The Information Resources Management Division was formed at a time in the
state’s history when technical expertise was in short supply and access to
information technology was largely limited to people with technical expertise.
Moreover, Oregon state government has a long established tradition that
values individual agency autonomy in planning and action over planning and
acting as a single enterprise. Viewed in this framework, a central information
technology function, aimed at applying scarce resources (personnel and
technology) to siloed business solutions, in state agencies may have made
good sense.
Over time, the scope and mission o f IRMD have expanded with the advent of
new technologies. Rising expectations for the application o f information
technology to attack business and policy challenges has begun to place higher
value on the state’s ability to act on enterprise interests. In more recent years,
IRMD has exerted more leadership in finding the balance between enterprise
and agency interests. During the past decade, the amount o f information
technology technical expertise and intellectual employee in the labor force has
increased exponentially. The shear [sic] volume and accessibility o f ‘o ff the
s h e lf business applications has decreased reliance on trained technologists.
(emphases added; DAS, 2006, pp. 6, 7)

It is also significant that IT training evolved from a viable program with a
singular focus on IT (STEPS) to no identifiable IT training program. Rather, a variety
o f IT courses are included among the wide variety o f courses offered by TDS.
DAS Organization Culture—An Anecdote
The literature refers extensively to the importance o f a culture o f participation
in change, trust, collaboration, and horizontal sharing of information
(e.g., Allen et al., 2004; Fountain, 2001; French & Bell, 1990; Zwass, 1998).
However, DAS’s April 2006 analysis cited poor customer satisfaction, which would
indicate IRMD’s participation and collaboration were deficient. I was employed by
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the State o f Oregon for 30+ years, including 6 years as an Executive Department
(predecessor to DAS) budget analyst and management analyst, and later as executive
director o f both a regulatory commission and a licensing board, and finally as deputy
real estate commissioner o f Oregon, and that experience provides me with additional
insights.
My experience was that DAS employed a “top-down” management approach.
Over the years, Executive Department/D AS rules, policies, and procedures were
imposed as directives: Agencies were instructed to comply with them. There were
some efforts at collaboration in IT management. For example, STEPS obtained advice
from a statewide Technical Training Advisory Board comprised o f state agency CIOs,
but it is no longer functioning. In addition, a CIO council was formed to provide
statewide governance to information resource management, made up o f primarily
large and medium state agency CIOs. However, the majority o f agencies, particularly
small agencies, were left out o f the decision making process.
The results were that DAS IT enterprise initiatives lacked scalability (e.g.,
directives were imposed across the board regardless o f size), which placed a greater
burden for compliance on small agencies. Such directives also impeded the ability of
the more agile, smaller agencies to pursue their own solutions. For example, although
the Oregon Real Estate Agency had the budget and legislative authorization to
develop a system for processing transactions online, DAS stalled the project while
seeking a vendor for additional agencies. Neither DAS nor the selected vendor were
prepared to provide the services.
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BEST PRACTICES
One o f the purposes o f this study is to identify best practices related to IT
training, particularly in the areas o f IT training needs assessment and IT training
expenditures. Best practices are defined by Best Practices, LLC, to mean documented
strategies and tactics employed by highly admired companies, and some o f the options
identified in the literature for determining best practices are described below.
Benchmarking
Information regarding business practices is gathered by interviews, surveys,
and other means o f primary research available in the public domain. The process is
followed by benchmarking, which is a metrics-based approach o f applying numerical
standards to a business’s practices (Best Practices, 2007).
Audit Standards
Another method for identifying best practices is to apply recognized audit
standards, such as Control Objectives for Information Technology (COBIT; IT
Governance Institute and Information Systems Audit and Control Association
[ITGIIS], 2000), which is an information technology management and audit tool
developed by the Information Systems Audit and Control Association. One COBIT
objective is to educate and train users, and standards are presented in a Maturity
Model.3 COBIT standards are used by managers in designing programs, and by
auditors in assessing programs (ITGIIS, 2000).

3 An example is, “ Level 3, Defined Process: The training and education program has been
institutionalized and communicated, and em ployees and managers identify and document training needs
(etc.).”
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Involving Employers in Training
Another best practices method is to apply the recommendations from the 1996
U.S. Department o f Labor (DOL), Employment and Training Administration Report,
Involving Employers in Training: Best Practices. The report makes several
recommendations based on a study o f U.S. firms. The DOL report synthesized 17 case
studies o f U.S. companies about effective practices for training and retraining the
American workforce. Significant findings include:
■ Companies with employer-based training programs tend to view training as
essential and encourage learning by all employees. Training is viewed as part
o f the company’s philosophy.
■ Companies planned their programs based on company goals.
■ Employee input is essential to a successful program. Employee roundtables
and regular employee training surveys were used in planning.
■ Linkages with outside organizations, such as community colleges, professional
organizations, and industry groups can provide access to needed training
resources. (DOL, 1996)
Panel of Experts
A final method, the one selected for this study, is to use a panel o f experts.
Described in more detail in chapter 4 (Research Questions and Methodology), the
responses o f chief technology officers o f exemplar states to
specific questions were used as a best-practices standard to which the State o f Oregon
agency responses w ere com pared.

SUMMARY OF LITERATURE REVIEW AND RESEARCH QUESTIONS
Information technology training is a multifaceted issue. A broad range o f topics
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related to IT and training was reviewed here, and elements that are essential to
planning for the success o f IT training in the public sector were identified. They
include organizational structure o f IT training; methods o f IT training delivery;
assessing IT training needs; IT training expenditures; actual IT training needs; and
suggestions for improvement o f IT training. Literature was found related to each o f the
elements, but no studies were found which dealt with the elements as a whole and/or
related the elements to IT training in the public sector, and research questions emerged.
Following is a summary o f the literature and research questions for each o f the
elements.
Organizational Structure of IT Training
The organizational structure o f IT follows the history o f the technology, from
centralization in the era o f mainframes to decentralization with migration to micro and
personal computers (Cortada, 1996). With the current emphasis on knowledge
management, the Internet, and e-government, opinions about centralization and
decentralization differ but a recurrent theme is the importance o f participation and
collaboration across all parts o f an organization (Allen et al., 2004; Fountain, 2001;
Franzel & Coursey, 2004; Gates, 1999; Shafritz et ah, 2001; Zwass, 1998). Related to
this discussion o f collaboration is a split that the literature identifies between technical
and administrative cultures and the argument that technical and administrative leaders
need a better understanding o f their colleagues’ roles, and the potential for CIOs to
exercise leadership across the enterprise (Champy, 2005, 2006, 2007a; Evans-Correia,
2007a; Kapur, 2007; Mitchell & Nault, 2005; Ross & Weill, 2002; Russo, 2005; Tucci,
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2007b). At the same time, in public sector organizations, the dimension o f politics
must be considered, as it is a major influence on control and management of
information (Bolman & Deal, 1991; Pfeffer, 1992; Fountain, 2001).
Shafritz et al. (2001) believe that public sector training belongs with human
resources management, but note that it has become autonomous. Opinions about the
most effective organizational structure for IT training vary, from locating it within a
central Information Technology Division, to locating it within a central Fluman
Resources Training Division, to outsourcing it to third-party vendors (Barron, 2000;
Diwan & Chakraborty, 1991; Fountain, 2001; Kettelhut, 1991).
The variety of opinions regarding IT and training organizational structure, and
Oregon’s organizational volatility, suggest research is needed regarding organizational
structure. Thus, the following questions were explored: Do Oregon state agencies
most frequently use a centralized state training provider (DAS) to provide IT training?
Is there an organizational standard for IT training that is demonstrated in exemplar
states? Are there lessons to be learned from DAS as an illustrative example o f IT
training organization structure and management?
Methods of IT Training Delivery
Opinions also vary regarding IT training delivery methods. There is much
discussion about the promise o f online training, which seems particularly suited to IT
training (Gates, 1999; Pavlichev, 2004; Shafritz et al., 2001; Van Buren & King,
2000). Furthermore, with advances in human resources information systems, future
employee training assessment may be personalized and training delivered as needed
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(Hodgkins, 2000; Shafritz et al., 2001). At the same time, studies regarding the
efficacy o f online training are mixed. Some research shows no significant difference in
performance between students enrolled in a web-based virtual learning environment
and those in a traditional classroom setting (Piccoli, Ahmad, & Ives, 2001); others
argue such studies are flawed (Joy & Garcia, 2000). The research on blended learning
methods, combining classroom and web-based training, is also inconclusive (Lim,
Morris, & Kupritz, 2007; Maheesh & Woll, 2007). But the benefits o f direct
encounters with experts and peers remain evident (Shafritz et al., 2001; Gallivan et al.,
2005).
Fenrich (2006) reiterates the significant principal that no one instructional style
is best for all students. Adult education principles such as relevancy and self-efficacy
have proven effective (Chrisman et al., 1990; Guion, 1997; Ryan, 1999; MacDonald,
Gabriel, & Cousins, 2000), as has the principle of intrinsic motivation through gamebased training programs (Vankatesh & Smith, 1999).
Still, whatever theory holds, classroom teaching currently remains the
predominant training delivery method (Farrell, 2000); and it is unclear whether the
potential for online delivery is being met in the public sector, especially in view of
training budget shortages.
Thus, the following questions were explored: What training delivery methods
are used the most frequently in the public sector? if online delivery is
not used the most frequently, why not?
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IT Training Expenditures
There is consensus in the literature that expenditures for IT training should
increase (Abernathy, 1998c; Gates, 1999; Masie, 1999; McGillicuddy, 2007a) and that
IT training should be treated as an investment in employees (Bassi & Van Buren, 1998;
Noel & Newcombe, 2000; Shafrtiz et al., 2001). However, in the public sector, training
expenditures remain vulnerable to budget cuts (DAS, 2000, 2004; Harreld, 2000;
Shafritz et al., 2001; U.S. General Accounting Office, 2004). Even a strong economic
environment is no guarantee o f adequate funding. The Oregon Governor’s 2007-2009
“Hope and Opportunity Budget”— though it makes many references to the importance
o f training as a policy matter— includes no specific reference to state workforce
technical training (DAS, 2006, pp. 13-28).
The literature does not identify an optimum training budget, which suggests the
following research questions: What are the best practices for per-employee training
expenditures in the public sector? Are Oregon state agencies are achieving that
standard? And, do IT professionals believe training budgets should be increased?
Assessing IT Training Needs
The literature makes a strong case for the need for IT training and warns that
formal education can quickly become obsolete (Abernathy, 1998a; Berlin, 2000;
James, 1992b; May, 2007). Assessment o f training needs is an essential first step for
resolving skills gaps and keeping skills current. There are a variety o f approaches to
assessing needs, from informal to multistage, formal processes. Management
commitment at an early stage is increasingly recognized as necessary (Craig & Beck,
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1993; Heckman, 1998; Morello, 2001). Despite the need, planning tends to be
haphazard and this step is overlooked most o f the time or the results are not used
(Morello, 2001; Nelson et al., 1995; Shafritz et al., 2001). Assessment is especially
important in the public sector to assure efficacy and accountability. IT training is
increasingly recognized as an incentive for worker satisfaction and growth (Brown,
2000a; Kaneshige, 2007; Kranz, 2006; McGillicuddy, 2007a), but most o f the public
sector approval is based on job-relatedness (Shafritz et al., 2001). Thus, the following
research questions were explored in relation to training needs assessment: Does the
public sector assess IT training needs? If so, what methods are used to assess those
needs? Do employees have an avenue for submitting requests?
Actual IT Training Needs
The literature builds a clear case for the need for IT training. Worker shortages,
while not as pronounced as in the 1990s, are returning, and training is identified as a
way to alleviate shortages (Kaneshige, 2007; McGillicuddy, 2007a; Tucci, 2007a).
Many authors agreed that with the rapidity o f change in IT, formal education quickly
becomes obsolete (Abernathy, 1998c; Berlin, 2000; Diwan, 1991; James, 1992a).
Therefore, continuous training is essential for resolving skills gaps and keeping skills
current (Alch, 2000; ITAA, 1998, 2000; Shafritz et al., 2001; Von Schlag, 2000).
There is also an intrinsic value to training, including employee motivation, self-esteem,
loyalty, and productivity (Maslow, 1989; Shafritz et al., 2001). Schelin (2004) decries
the lack o f public sector training opportunities and provides a model curriculum, but is
it based on known needs? From a practical standpoint, then another research question
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emerges: What do IT professionals in the public sector identify as current training
needs?
Training Improvement Strategies
The literature states that information technology has transformed the
workplace, and government should be innovative in assuring a technologically skilled
workforce (Harris, 2000; Pierce, 1999). State o f Oregon planners say the state is
committed to a technologically literate citizenry and trained workforce (Oregon
Progress Board, 2001). But what innovations are needed to achieve that vision?
Suggestions for improving IT training are implicit and explicit throughout the literature
(e.g., the importance o f adequate training budgets). But what suggestions do IT
professionals in the public sector offer? Government programs, including training, are
often justified in terms o f efficiency and effectiveness, but political constraints may
obviate rationality (e.g., Cortada, 1996; Frederickson, 1971; Selznick, 1948; Simon,
1946; Simon et al., 1967; Wilson, 1989). Although efficiency might theoretically be an
elusive goal (Meyer, 1985; Wilson 1989), IT is characterized by its ability to provide
measurable data (Ott et al., 1991, Sterlicchi, 2007). Is there potential for making
greater use o f metrics to assess needs, justify training budgets, and quantify
productivity gains? Again, the research solicits the opinions and suggestions of
government IT professionals, particularly those from exemplar states.
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CHAPTER 3: RESEARCH QUESTIONS AND METHODOLOGY

This study uses evaluation research methods via a survey of Oregon state
agencies and exemplar states’ IT directors to explore the hypotheses and research
questions. This chapter contains the following sections to describe the methods used:
research questions and hypotheses, operationalization and instrumentation; survey
population; procedures; data analysis; strengths and limitations o f data sources; and
human subjects review.
RESEARCH QUESTIONS AND HYPOTHESES, OPERATIONALIZATION
AND INSTRUMENTATION

The literature was reviewed and elements that are essential to planning for
information technology training in the pubic sector were identified: the organizational
structure o f IT training; delivery methods; assessment o f IT training needs; training
expenditures; methods for improvement; and actual training needs. Research questions
related to each element emerged, and were operationalized through the development of
hypotheses and survey questions. The survey instrument were field tested among a
variety of IT professionals and the survey was refined. The survey instrument in
Appendix D was administered to State o f Oregon agency IT directors, and the survey
in Appendix E was administered to exemplar state IT directors.4 The surveys were

4 The two instruments contain the same questions, m odified as appropriate to reflect whether the
respondent is a State o f Oregon agency IT director, or the IT director o f another state.
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administered via e-mail and the Internet because the population surveyed - IT
Directors and CIOs - is adept in the use o f technology. A description o f the research
questions, and their operational hypotheses and survey questions, follows.

Organization Structure— Hypotheses 1 and 3 (a centralized state training
provider is most frequently used to provide IT training)

The literature is replete with justification for training as a means to improve
productivity and efficiency, and implies the training function could be located centrally
to maximize efficiency. Research questions which were explored are:
■ What organizational structure do Oregon state agencies use the most
frequently?
■ Is there an organizational structure “standard” that is demonstrated in exemplar
states?
■ Are there lessons to be learned from DAS as an illustrative example o f IT
training organization structure and management?
The theoretical propositions that emerge from the literature is that IT Directors
most frequently use a centralized state training provider to deliver IT training. The
theoretical proposition was restated in terms o f measurable operational hypotheses,
with organizational structure as the key attribute/variable to be explored:
Hypothesis 1: State o f Oregon agency IT directors most frequently use a
centralized training provider (through DAS) to provide IT training.
Hypothesis 3: Exemplar state IT directors most frequently use a centralized
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state training provider (e.g., through a state Information Technology Division)
to provide IT training.
Hypotheses 1 and 3 were tested through survey questions asking respondents to rate
the frequency o f the types of training providers, used, including vendors,
DAS/centrally offered state training, community colleges, professional organizations,
in-house, or other (Questions 11-16, Appendices D, E).
DAS as an Illustrative Example
The discussion o f organization structure in the literature is primarily
theoretical, and the theories and hypotheses were tested in this study through the
survey responses of practitioners. In addition, the organization and delivery o f IT
training by the State o f Oregon’s Department o f Administrative Services were
analyzed as an illustrative example o f the theories and hypotheses. The DAS situation
presents an encapsulated example o f what can be learned from reorganization o f the
IT training function (Schram, 2006).
The methods used were analysis o f secondary data, including government
reports, statutes, rules, and policies; interviews o f management and staff; and personal
anecdotal observations.
Delivery Methods— Hypotheses 2 and 4 (lecture/lab is the most frequently used
training delivery method)

Although the literature indicates that classroom lecture is the most frequently
used method o f training delivery, there is much discussion about the promise o f online
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training, which seems particularly suited to information technology training. One
wonders whether the potential o f online delivery is being met in the public sector,
especially in view of training budget shortages. Research questions that surface are:
■ What training delivery methods are most frequently used in the public sector?
■ If online delivery is not used most frequently, then why not?
With training delivery methods as the variable, the operational hypotheses which were
developed are:
Hypothesis 2: In State o f Oregon agencies, a combination o f classroom lecture
and computer lab is the currently the most frequently used method o f training
delivery.
Hypothesis 4: In exemplar states, a combination o f classroom lecture and
computer lab is currently the most frequently used method o f training delivery.

Hypotheses 2 and 4 were operationalized by the survey questions regarding
the frequency o f use of various training methods, including classroom lecture;
classroom lecture/computer lab combination; DVD/CD-ROM; online delivery, and
other. Each method was followed by an open-ended, qualitative question, “Why?”
(Questions 17-25, Appendices D, E).
Best Practices
The literature suggests that two o f the most important practices in maximizing
the efficacy o f IT training are the assessment o f IT training needs and making
expenditures sufficient to meet those training needs.
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Needs Assessment
The literature shows that, although assessment o f training needs is an essential
first step for resolving skills gaps and keeping skills current (especially in the public
sector to assure efficacy and accountability), the step is often
overlooked. The research questions that emerge are:
■ Do public sector IT professionals assess training needs?
■ If so, what methods are used to assess those needs?
The survey instrument operationalized the research questions by asking
whether training needs are systematically identified, and if so, the frequency o f the
method used, including questionnaire o f all employees, supervisors submitting the
request on behalf o f the employees, employees arranging their own training, and other
methods. The survey questions tested whether respondents met the best practices
standard o f assessing IT training needs, and how they met that standard (Questions 610, Appendices D, E).
IT Training Expenditures
The literature shows that expenditures for IT training should increase, but in
the public sector, training expenditures remain vulnerable to budget cuts. However,
the literature does not identify an optimum training budget. A research question that
arises is: What are the best practices for per employee training expenditures?
The research question was operationalized through Questions 3 and 4 on the
surveys, which asked for the number o f employees and the estimated amount o f IT
training expenditures in 2005-07 (Appendices D, E). The responses to the questions,
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when combined, yielded a “per employee” IT training expenditure.
Actual Training Needs
The literature builds a clear case for the need for IT training. With the rapidity
o f change in IT, education and training can quickly become obsolete, and continuous
training is essential for resolving skills gaps and keeping skills current. Identification
of current training needs by IT professionals is useful to assist management in
decisions about what training to offer, and how to organize, budget, and staff
accordingly. Thus, the research question is: What do IT managers consider to be
employees’ primary training needs?
The research question was operationalized through the survey questions asking
for the specific training needs in the 2005-07 biennium for executives, technical
personnel, end users, and other (Questions 31-34, Appendices D, E).
Improvement of Training
Suggestions for improving IT training, such as increasing training budgets, are
implicit and explicit throughout the literature, but the advice o f government IT
professionals, particularly those from exemplar states, has not been systematically
surveyed. A final research question is: What suggestions for improvement of IT
training do IT managers support?
The methods for improving IT training identified in the literature were
formulated into survey questions to determine respondents’ support for each o f the
methods. Survey respondents were asked to indicate their agreement with the methods
for improvement, including increasing training budgets, bringing in high level trainers
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to the state, identifying standardized IT training needs across the enterprise,
developing a searchable evaluation system for training courses, and other (Questions
26-30, Appendices D, E).

SURVEY INSTRUMENT
The chosen instrument was a Likert-type survey, using 1-5 scores, with 1
indicating the lowest value (e.g., frequency o f use, agreement) and 5 the highest value.5
This survey type was chosen because o f its acceptance as a valid measurement tool, the
range o f responses permitted, statistical advantages, and ease in development,
administration, and response. The format lends itself well to
the Internet, and the initial survey was administered via the Internet, with the
purported advantages of ease and speed o f response, and (with some populations such
as this one), good response rates (Schultz, 2006).
SURVEY POPULATION
The research questions relate to IT training in government agencies, and a
strong source for answers to the questions are those who manage the IT function in
the public sector (e.g., IT directors and chief information officers).
State of Oregon
To test the research questions in State o f Oregon agencies, surveys were
administered to agency IT directors. The agencies included executive

5 Five radio toggle buttons were used for each o f the values from 1-5; no fractional values were
included.
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branch agencies listed in the Budget Highlights 2005-07 Legislatively Adopted
Budget. Because o f differences in budgeting and organizational structure, the
Governor’s Office, semi-independent agencies, district attorneys and their deputies,
the Department o f Higher Education, and legislative and judicial branches were not
included. (Exceptions are Public Defense Services Commission, listed in Budget
Highlights as part of the judicial branch; Landscape Contractors Board, which is not
listed as a separate agency in Budget Highlights, and Appraiser Certification Board,
which is a semi-independent agency.)
The Oregon agency respondent mailing list was compiled from a list o f the
primary IT contact persons for state agencies provided by the Department of
Administrative Services (DAS), office o f the Chief Information Officer (and updated
as explained under Procedures).
The survey population consisted o f 73 agencies. A 60% response rate was
sought, and 47 agencies (65%) responded (Appendix B). The total number o f staff in
the agencies varied from 1 to 9,061 full-time equivalent (FTE) employees.
Exemplar States
A group o f states that were exemplary in IT and training, was selected, to
which Oregon agencies could be compared. The states were selected based on the
grades received in pertinent categories from the Government Performance Project
(GPP). The GPP is a nonpartisan, independent research program funded by Pew
Charitable Trusts, which evaluates how well state governments perform their basic
management functions. The methodology used by GPP in awarding their grades was
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to identify four criteria of effectively managed governments: Management of
Information, Infrastructure, Money, and People; then to identify subcriteria within
those areas (e.g., “Training and Development” as a subcriteria o f “People”); and to
gather data regarding the criteria and subcriteria through surveys, interviews, and
analysis o f documents (e.g., budgets).
The methodology used for this study in identifying exemplar states was to
narrow the state’s GPP grades to those that were pertinent to this study. I was seeking
criteria that would reflect good management practices of both training and information
technology. Based on GPP’s narrative descriptions, I selected the criteria and
subcriteria o f People, Training and Development, Information, Strategic Direction,
and Management for Performance (of Information), as well as the overall grade for
the states. The next step was to compile a spreadsheet of those states that received the
following grades in those criteria, subcriteria, and overall:
■ People: grade of B or above (or subcriteria Training and Development rated as
either “Mid-Level” or “Strength”)
■ Information: grade o f B or above (or subcriteria o f E-Government, Strategic
■ Direction, and Management for Performance rated as either “Mid-Level” or
“Strength”)
■ Overall: grade o f B or above
Nineteen states received the above grades. Surveys were sent to those states’
chief “Technology Official” listed in Governing magazine’s State and Local Source
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Book 2005 6 O f the 19 states, eight responded to the survey. Those states comprise
the group of exemplar states for this study: Arizona, Georgia, Iowa, Michigan, Ohio,
Pennsylvania, Virginia, and Washington. Those states comprise the group o f exemplar
states for this study: Arizona, Georgia, Iowa, Michigan, Ohio, Pennsylvania, Virginia
and Washington. To show how Oregon compares with the exemplar states, a chart of
the number o f employees, revenues, and expenditures o f the exemplar states and
Oregon is included as appendix C. For example, the number o f employees in the
exemplar states ranged from 18,977 to 84,545 (mean 49,795), compared to 30,956
employees in Oregon (Appendix C). The complete list o f states with the above scores,
the exemplar states that responded are listed in Appendix C. Finally, a table of
positive comments from the GPP Web site regarding the exemplar states’
management practices in included in Appendix C. Although no specific pattern
emerged, the table presents useful examples o f exemplary management practices.
It is noted that because the respondents to the State of Oregon survey are state
agency IT Directors, and the respondents for the exemplar states are the CIOs for the
entire state, their perspectives may differ. Further, the exemplar state respondents are
not intended to be representative o f all states or o f the high scoring states: nineteen
states were identified and eight responded.
The GPP results are available on the GPP Web site and in Governing
magazine’s special issue, Grading the States 2005. 1 obtained additional data

6 The list included the statewide technology official o f each o f the 50 states, and customary titles were
“C hief Infonnation Officer” (CIO) or “IT Director” o f the respective states.
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regarding the states (e.g., number o f state employees) from the GPP Web site.
PROCEDURES
The initial surveys were administered via the online survey instrument in
Appendices D and E. A cover e-mail was sent to respondents (Appendix F) that
contained a link to the Internet site where the surveys could be completed online. As
survey administrator, I accessed the completed surveys.
The Oregon agency respondent mailing list was a list o f primary IT contact
persons for state agencies provided by the DAS Office o f the Chief Information
Officer. Because staffing for IT job classifications is characterized by high turnover
relative to other job classifications, I used several procedures to keep the list current. I
updated the list by comparing it to the 2005 State o f Oregon Telephone Directory as
well as the most current information available on the State of Oregon, State Employee
Search on the Internet. I created an Excel spreadsheet listing the name o f the agency,
the IT director, and contact information. The spreadsheet was further updated when
current contact information was provided in replies to the cover e-mails, telephone
calls, and other communication.
I created the other state respondent mailing list on an Excel spreadsheet from
contact information for each state’s technology official provided in Governing
magazine’s State and Local Source Book 2005. The spreadsheet was updated as needed
based on replies to the cover e-mails, and information provided through telephone
contact.
I sent the survey and cover e-mail via e-mail to those listed on the spreadsheets
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in November 2005. Second requests (and in some instances third requests) were sent in
December 2005. In January and February 2006, those who did not respond to the email requests were contacted by telephone, and the surveys were administered via
telephone interview to respondents who were willing.
Regarding the use o f DAS as an illustrative example, the initial scope and
design o f the study was developed in cooperation with the original Manager o f STEPS.
In the course o f the study there were extensive organizational changes involving the IT
training, and support for the study was obtained from each new STEPS manager and
each new HRSD training manager, and two different CIOs. I obtained secondary data,
including statutes, rules, and government reports, and conducted interviews o f key
managers and staff. In addition, I made a presentation to the IT Training Board and
attended a DAS-sponsored focus group on IT strategic planning, which included a
discussion of training needs.
DATA ANALYSIS
After the surveys were administered, the responses were coded and statistical
analyses were conducted with Statistica Version 5.5. The data were analyzed in the
following manner.
Hypotheses 1 and 3 (centralized structure is most
frequently used training provider)

Hypotheses 1 and 3 were analyzed by reviewing the mean differences in the
responses to the survey questions regarding use o f training providers (Questions 11-16,
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Appendices D, E).
To test Hypothesis 1 for mean differences in the frequency o f use o f IT training
providers in Oregon agencies, a 3 (Size) x 5 (Training Provider) mixed factorial
ANOVA was conducted. Agency size was between subjects variable in the analysis
(small = 1-100 staff FTEs; medium = 101-1000 FTEs; and large >1000 FTEs), and
Training Provider was a within subjects variable. Factorial ANOVA was selected
because (a) it identifies meaningful differences in the use of training providers, as
predicted in Hypothesis 1, and (b) the interaction effect tests whether or not the pattern
of training provider usage varies, depending on agency size.
The responses were also analyzed to determine which o f the five types o f
training providers received a “4” or “5” rating on the frequency o f use scales, with one
the lowest and 5 the highest. A table was prepared presenting the results, by size of
agency.
To assess Hypothesis 3, that a centralized training provider is used most
frequently in exemplar states (question 12, Appendix E), a planned contrast was
conducted comparing the mean frequency o f centralized training to the mean frequency
o f the other four training providers. The planned contrast was used because it has
higher statistical power than typical ANOVA follow-up procedures like the Tukey
HSD test or the Scheffe test (Maxwell & Delaney, 2003).
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Hypotheses 2 and 4 (lecture/lab is the most frequently used
method for training delivery)

Hypotheses 2 and 4 were analyzed by reviewing the mean differences in
responses to the questions regarding methods o f training delivery (Questions 17-25,
Appendices D, E).
To test Hypothesis 3 for mean differences in training delivery methods in
Oregon agencies, the procedure described above was reiterated. A 3 (Size) x 4
(Training Delivery Format) mixed factorial ANOVA was conducted with Size as a
between subjects variable and Training Delivery Format as a within subjects variable.
To further test Hypothesis 3, that the lecture/lab format was used most frequently in
Oregon agencies, a planned contrast was carried out.
In the exemplar state analyses for both Hypotheses 2 and 4, a one-way within
subjects ANOVA was used to assess differences in mean frequency o f use for training
providers and training delivery formats. Again, planned contrasts were conducted to
test the two specific research hypotheses concerning the use o f centralized training
(Hypothesis 2) and lecture/lab training format (Hypothesis 4). In cases where data
clearly contradicted the research hypotheses, further pairwise comparisons o f means
were conducted using the Scheffe test to control overall Type I error. The tests were
selected to determine whether the means significantly differ: the pairwise comparison
test tested for two groups, and the one-way ANOVA for more than two groups.
The frequency o f the relatively high 4 and 5 ratings were calculated and
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displayed as tables, with the Oregon data grouped by size. Responses to the questions
why particular methods o f delivery are used were open-ended narrative; similar
responses were grouped into categories and coded, and the frequency o f the responses
was calculated.
Additional Analyses
Some additional analyses were conducted based on levels o f measurement and
agency size.
Level o f Measurement
The survey instrument used a Likert-type scale for each question. Likert scales
are considered ordinal (Babbie, 1992). With the ordinal level o f measurement,
categories are ordered by rank on a continuum, and there is some debate about whether
the mean in a rank order is meaningful. However, Likert scales have some aspects of
the interval level o f measurement (when numbers attached to the variable imply not
only that the values are greater but the intervals are the same), because the intervals are
constant. Further, some believe that use o f levels o f measurement to determine
statistical tests can be misleading and fails to classify data (Velleman & Wilkinson,
1993). It is the norm in contemporary social science to apply the parametric tests used
in this study to Likert scales, particularly when there are 5 or more categories (Berman,
2002; Judd, Smith, & Kidder, 1991). Zumbo and Zimmerman (1993) conclude there is
no need to replace parametric tests with non-parametric tests when the data are ordinal
rather than interval. However, the debate is acknowledged, and non-parametric tests
were conducted as additional tests o f Hypotheses 1 and 3, and Hypotheses 2 and 4.
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Agency Size
The primary tests o f the hypotheses were planned comparisons, e.g., between
the different training providers in Hypotheses 1 and 3, and between the different
delivery methods in Hypotheses 2 and 4. However, the typical staff size o f respondent
Oregon agencies was relatively small, median = 51.5; there was substantial positive
skew in the distribution o f staff across the agencies. About 75% o f the agencies
reported staffing FTE < 147, and only two agencies reported staffing FTE > 2,000.
Given the significant variations in staffing, agencies were classified into three size
categories: small (1-100 staff FTEs), medium (101-1,000 FTE), and large (greater than
1,000 FTE) to further understand the results. Although the additional tests were able to
show whether size affected the pattern o f results, size was not treated as a dependent or
independent variable, in that no causal relationship is implied. The analysis regarding
size was a means of further data exploration; it could be omitted and the hypotheses
would still be tested.
Best Practices
The best practices analyses were based on two criteria: systematic assessment
o f IT training needs, and per employee IT training expenditures (Questions 5-10 and
Questions 3 and 4 in Appendices D, E). For each criterion, the
responses o f the 47 Oregon agencies that answered these questions were compared to
the responses o f exemplar states that answered the questions, and the Oregon agencies
that met or exceeded these standards were identified, by size o f agency. In addition, for
each criterion, a t test comparing the Oregon agencies overall to the exemplar states
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was conducted to assess how Oregon agencies as a whole compared to the exemplar
states. The t test was selected to assess whether the means of the two groups
significantly differ.
In addition, the content o f the responses o f the eight exemplar states to
questions regarding systematic identification o f training needs was analyzed and a
table o f responses was prepared. Such an analysis is useful as a means to
systematically identify similarity in narrative responses (Judd, Smith, & Kidder, 1991).
Training Needs
Training needs were analyzed by developing categories for responses to the
question regarding training needs o f employees (Questions 31-34, Appendices D, E). A
spreadsheet was prepared listing all responses. The responses were grouped by an IT
consultant into categories he developed based on a computer
training typology. Charts were prepared showing the percentages o f training needs of
Oregon agencies by category, as well as by size o f agency; and o f exemplar states, by
category.
Improvement of Training
Suggestions for improving training were obtained by reviewing the responses
to questions regarding methods for improving IT training (Questions 26-30, Appendix
D, E). The responses were analyzed by calculating the percentage o f agencies that
rated each o f the options a 4 {agree) or 5 {strongly agree).
Charts were prepared displaying the overall percentages, as well as percentage by size
of agency for Oregon Agencies, of each option that received a 4 or 5 rating.
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STRENGTHS, LIMITATIONS OF DATA SOURCES
The Department o f Administrative Services, Information Resources
Management Division is the state agency responsible for management o f information
technology for the State o f Oregon. The list o f agency IT directors provided by DAS
is the best-known source for obtaining the complete census o f personnel directly
responsible for management o f information technology training for each State of
Oregon agency. A limitation o f using the list is that agencies vary greatly in size. If
the agency responses weren’t representative by size, the distribution could be skewed
if all responses are weighted equally. To avoid this, the survey instrument contains a
question regarding size of the agency budget, data was obtained regarding agency size
and pertinent findings were grouped by size, and additional, weighted analyses were
conducted.
Likewise, the State and Local Source Book is the best-known source for the
complete census o f IT directors for each state. Because the size o f the states vary, a
limitation o f using the Source Book as a data source is that if the responses weren’t
representative by size, the distribution could be skewed if all responses are weighted
equally. To avoid this, the survey instrument contains a question regarding amount of
training expenditures, data was obtained regarding the number o f state employees,
additional analyses were conducted, and there is discussion that the exemplar state
respondents are intended to be representative of all states.
Another limitation o f the data sources is that respondents were IT
professionals. Although they were a the best choice to respond to the survey overall
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and are the primary source for most questions, there might be other sources for some
o f the questions (e.g., questions related to budgets and human resources).
HUMAN SUBJECTS REVIEW
The Human Subjects Research Review Committee determined that their
review was not required, because the subjects are public officials and the information
is available within the public sector. The cover e-mail for the survey instruments
contained such information as my name and contact information, the purpose o f the
study, and that participation was voluntary (Appendix F).
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CHAPTER 4: RESULTS

The findings o f this study are organized in this chapter into the following
sections: Hypotheses 1 and 3, then Hypotheses 2 and 4; best practices related to
training needs assessment and training expenditures; training needs, and training
improvement strategies. Supporting figures and tables appear in the chapter and in the
appendices.
FINDINGS
The order in which findings are presented for each of area o f analysis begins
with Oregon agencies, followed by the eight exemplar states.
Hypotheses 1 and 3 (a centralized state training provider is most
frequently used to provide IT training)

Oregon State Agencies
Hypothesis 1 is: State o f Oregon agency IT directors most frequently use a
centralized state training provider (through the Department o f Administrative Services
(DAS)) as a provider for IT training. Respondents rated frequency o f use among five
choices: vendors (e.g., contractors, private schools),7 DAS, Human Resources Services
Division (now includes former STEPS training); community colleges; professional
organizations; in-house, and other (Appendix D). If the hypothesis was supported, the

7

As used in this study, vendor has the meaning used by the State o f Oregon procurement process: an
organization, company, or person submitting a bid or proposal in response to a solicitation for goods
and/or services.
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mean frequency o f response would be greatest for DAS, which is the centralized
training provider for the State o f Oregon. The mean frequency o f use o f various IT
training providers is presented in Figure 1. The mean frequency o f use is highest for
DAS. Thus, Hypothesis 1 is supported.
As described in chapter 3, the analysis consisted o f a planned comparison,
which demonstrated that mean frequency o f use was significantly higher for DAS
training than the combined mean for the other four training providers, F( 1, 40) = 16.42,
p < .001. Given the discrepancies in the means for the other four training providers,
further planned comparisons o f DAS training and each of the other training providers
were conducted. DAS training was more frequently used than community college and
professional organization training, F( 1, 40) = 43.55,p < .001 and F (1, 40) = 38.97, jo <
.001, respectively. However, the mean frequency o f use for DAS training was not
significantly higher than the mean frequency o f use for vendor training (F( \ , 40) =
1.49, p = .23) or in-house training (F( 1, 40) = 0.90,p — .35).
Also as described in chapter 3, because o f the differences in the agency size and
budgets, the results could be skewed if all responses were weighted equally, and
techniques were used to avoid skewing the results. For example, the survey instrument
contained questions regarding size o f the agency budget and number o f employees to
be trained, and information was separately obtained on the number o f employees at
each agency. The pertinent findings were grouped by agency size: small = 1-100 staff
FTE, medium = 101-1,000 FTE, and large > 1,000 FTE.
The data shows that when the results are controlled for size, DAS still has the
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highest overall mean (Table 2). In addition, a 3 (Size) x 5 (Training Provider) mixed
factorial ANOVA verified that the Training Provider main effect was statistically
significant, F(4, 148) = 9.29, p < .001. However, the Size main effect and the Size x
Training Provider interaction effect did not reach statistical significance; thus training
provider use did not vary significantly depending on the size o f the agency.
Although DAS has the highest overall mean, the results are slightly different
when analyzed from the perspective o f which providers received the most 4 and 5
frequency o f use ratings. Small agencies continue to give centralized providers the
most 4 and 5 ratings, but medium agencies gave vendors 4 and 5 ratings more
frequently than centralized providers, and large agencies gave 4 and 5 ratings equally
frequently to vendors, centralized training providers, and in-house training. Also,
small agencies gave 4 and 5 ratings to in-house training more often than medium and
large agencies (Table 2).
Additional, Nonparametric Analyses, Hypotheses 1
Although the parametric tests used to test Hypothesis 1 are customary,
additional nonparametric tests were conducted. To test Hypothesis 1 using
nonparametric methods, Friedman’s ANOVA by ranks procedure and Wilcoxon
matched pairs follow-up tests were used, treating the Likert scale data as ordinal.
Among Oregon state agencies, frequency o f use differed significantly across
the five training providers, Friedman’s ANOVA %2(4) = 51.15,/? < .001. Consistent
with the hypothesis, Wilcoxon matched pairs follow-up tests verified that Oregon
agencies used centralized training more frequently than they used community college
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training (Z = 4.87,p < .001) or professional organization training (Z = 4.77, p < .001).
However, contrary to hypothesis, agencies did not use centralized training more often
than they used vendor training (Z = 1.46,/? = .14) or in-house training (Z = 1.62, p .10).
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Figure 1. Mean frequency o f use of five training providers in small, medium, and
large Oregon state agencies (n = 47).

Table 2
Percentage of 4 and 5 Frequency of Use Ratings by Oregon State Agencies
(includes total FTE of small, medium, and large agencies)
Vendor Centralized Community Professional
Org
C ollege
27.6%
51.7%

A gency
Size
Small

Number

FTE

29

671

Medium

11

2690

63.6%

27.3%

Large

7

19251

28.6%

28.6%

Overall

47

22612

36.2%

42.6%

In-house
37.9%

18.2%

18.2%

14%

14%

28.6%

2.1%

6.4%

31.9%

Exemplar States
Hypothesis 3 is: Exemplar state IT directors most frequently use a centralized
state training provider (e.g., through a state information technology division) as a
provider o f IT training. Similar to Hypothesis 1, Hypothesis 3 was tested by asking
respondents to rate their frequency o f use o f the following training providers: vendors;
centrally offered state training; community colleges; professional organizations; inhouse and other. If the hypothesis was supported, the mean frequency o f response
would be greatest for, “centrally offered state training.”
The mean frequency o f use for the five IT training providers in seven o f the
exemplar states that responded with one o f the five types o f providers is presented in
Figure 2. (Arizona, Georgia, Michigan, Ohio, Pennsylvania, Virginia, and
Washington; Iowa provided an “other” response, that the state uses computer-based
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training, on-site classes, and out of state travel for specialized training.) As above,
contrary to Hypothesis 3, vendors were most frequently used, not a centralized state
training provider. A within-subjects ANOVA demonstrated that the training provider
means significantly differed, F(4, 24) = 7.90, p < .001. However, as suggested by the
relationship o f the sample means in Figure 2, the planned comparison showed that a
centralized state training provider was not used more often than the other four training
providers were, A (l, 11) < 1, p = n.s. Scheffe post hoc tests verified that vendors were
used significantly more frequently than any o f the other four training providers, all ps
<.05.
The responses were also analyzed to determine which o f the five types of
training providers received a 4 or 5 rating on the frequency o f use scales, with 1 the
lowest and 5 the highest. The results confirm that vendors are used most frequently at
85.7%, compared to 14.3% for a centralized state training provider, and 14.3% for
professional organizations (Table 2). Thus, Hypothesis 3 is not supported.
Additional, Nonparametric Analyses, Hypotheses 3
As with Hypothesis 1, additional nonparametric tests were conducted for
Hypothesis 3: Friedman’s ANOVA by ranks procedure and Wilcoxon matched pairs
follow-up tests were used, treating the Likert scale data as ordinal.
In the exemplar states, the Friedman ANOVA indicated that reported
frequency o f use varied significantly for the five training providers, %2(4) = 12.48,/) =
.01. However, contrary to the hypothesis, the Wilcoxon matched pairs follow-up tests
showed that vendor training was more frequently used than a centralized state training
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provider (Z = 2.03,/? = .04), community college training (Z = 2.37, p = .02),
professional organization training (Z = 2.20, p = .03), and in-house training (Z= 2.20,
p = .03).
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Figure 2. Mean frequency o f use o f five training providers in seven exemplar states.
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Table 3
Exemplar States’ Frequency of Use Ratings by Provider

State

Vendor

Arizona
Georgia
Michigan
Ohio
Pennsylvania
Virginia
Washington
Overall % o f
4s and 5 s

2
4
5
4
5
5
4
85.7

Centralized
4
1
3
1
2
3
1
14.3

Community
C ollege
1
2
1
2
1
2
1

Professional
Org
1
4
1
2
1
2
1
14.3

In-house
3
2
2
1
3
2
2

Note: ratings 4 and 5 are in boldface.

Hypothesis 2 and 4 (lecture/lab is currently the most
frequently used training method)

Oregon State Agencies
Hypothesis 2 is: In State o f Oregon agencies, a combination o f classroom
lecture and computer lab is currently the most frequently used method o f training
delivery. To test Hypothesis 2, respondents were asked to rate the frequency o f use
five training delivery methods: classroom lecture; classroom lecture/computer lab
combination; DVD/CD-ROM; online delivery; and other. If Hypothesis 2 was
supported, the mean frequency for methods of delivery would be the greatest for
classroom lecture, computer lab combination.

A graph showing the mean frequency o f use for various IT training delivery
methods in small, medium, and large Oregon state agencies is presented in Figure 3.
Consistent with Hypothesis 2, the lecture/lab format is more commonly used in Oregon
state agencies than the other three training delivery methods. A 3 (Size) x 4 (Training
Delivery Format) mixed factorial ANOVA resulted in significant main effects for
Training Delivery Format, F(3, 126) = 21.19,/? < .001, and Size, F(2, 42) = 4.84,/? =
.01. The interaction effect was not significant, demonstrating that agency size did not
moderate the training delivery format effect. A planned comparison showed that the
mean frequency o f use was significantly higher for lecture/lab format than for the other
three delivery methods, F (l, 45) = 73.45,/? < .001.
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Figure 3. Mean frequency o f use o f four training delivery methods in small,
medium, and large Oregon state agencies (n = 47).
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The responses were also analyzed to determine which o f the five methods of
delivery received a 4 or 5 rating on the frequency o f use scales, with a rating o f 1 the
lowest and 5 the highest. The results confirm that lecture/lab are used most frequently
in small, medium, and large agencies and overall (Table 4). The frequency o f use of
lecture/lab is greater than the other methods o f delivery in small, medium, and large
agencies individually and, overall, at 68.1%. DVD and online delivery did not receive
any 4 or 5 ratings by medium and large agencies, and only 3.4% o f small agencies
rated online delivery as a 4 or 5 (Table 4). Thus, Hypothesis 2 is supported.

Table 4
Methods of Delivery with a 4 or 5 Frequency of Use Rating
by Oregon State Agencies
Size o f A gency
Small
Medium
Large
Overall %

Lecture
10.3%
18.2%
28.6%
14.9%

Lecture/Lab
65.5%
81.8%
57.1%
68.1%

D VD
0%
0%
0%
0%

Online
3.4%
0%
0%
2.1%

Additional Nonparametric Analyses, Hypotheses 2
Although the parametric tests used above to test Hypotheses 2 are customary,
additional nonparametric tests were conducted. To test Hypothesis 2 using
nonparametric methods, Friedman’s ANOVA by ranks procedure and Wilcoxon
matched pairs follow-up tests were used, treating the Likert scale data as ordinal.
In Oregon agencies, frequency o f use for the four training modalities differed
significantly: Friedman’s ANOVA x2(3) = 53.57, p < .001. Consistent with the

research hypothesis, Wilcoxon matched pairs follow-up tests indicated that the
lecture/lab modality was used more frequently than lecture (Z = 4.70, p < .001), DVD
(Z = 4.89,/? < .001) and online training (Z = 4.91,/? < .001).
Reasons fo r Using Methods o f Delivery
Each o f the five choices for methods o f delivery (e.g., classroom lecture;
classroom lecture, laboratory combination) was followed with an open-ended,
qualitative “Why?” question, where respondents could explain their selection in a
narrative format. There were many responses and they were quite varied. Although the
question was to explain why respondents used a method most frequently, there were
several responses explaining why a particular method was not used. The reasons
provide interesting anecdotal information. The reasons were grouped by category, and
the categories were further separated into “reasons the delivery method is used,”
“reasons the delivery method is not used,” and “other” (Table 5).
Lecture. There were 30 total responses regarding lecture. The most common
positive reason for using lecture was its convenience and availability (10%). However,
the most frequent negative response was that lecture is not effective (33.3%), followed
by the response that lecture isn’t hands-on (26.7%).
Lecture/lab. The majority o f responses regarding lecture/lab were positive. O f
the 29 total responses, the predominant reasons for using the lecture/lab combination
were that it is hands-on (37.9%), effective (24.1%), or availability and convenience
(10.3%).
DVD. O f the 36 total responses, the predominant reasons for using DVD were
101

that it is effective (16.7%); available and convenient (8.3%); and cost effective (8.3%).
However, there were an equivalent number o f negative reasons. For example, 8.3% of
the responses were that it is not effective, and 13.9% cited difficulty in scheduling and
completing the courses.
Online. O f the 34 total responses, the predominant reason for using online
delivery was availability and convenience (26.4%). The combined responses for
“effective” and “cost effective” were 23.5%. Reasons for not using online delivery
include lack o f availability or experience with the method (17.6%), and the theoretical
nature o f course content (8.8%).

102

Table 5
Reasons Oregon Agencies Use/Don’t Use Methods of Delivery
by Percentage of Responses
R easons

Reason the m ethod is used
Effective
Hands-on
Availability; convenience
Ability to customize;
meet specific needs
Cost effective
Reason the m ethod is not used
N ot effective
N ot hands-on
Lack o f availability; haven’t
used
Difficult to schedule; complete
N o facility
N ot needed; not applicable; lack
o f interest
Content is theoretical
Too expensive
Other
A gency size
A gency uses blended training
environment

M ethod o f D elivery, num ber o f responses
Lecture/lab
DVD
Online
Lecture
(n = 36)
(n = 30)
(n = 29)
(n = 34)
0%
0%
10%
6.7%

24.1%
37.9%
10.3%
3.4%

16.7%
0%
8.3%
0%

14.7%
0%
26.4%
2.9%

3.3%

3.4%

8.3%

8.8%

33.3%
26.7%
0%

0%
0%
0%

8.3%
8.3%
19.4%

5.9%
8.8%
17.6%

0%
3.3%
3.3%

0%
6.9%
3.4%

13.9%
0%
8.4%

2.9%
0%
2.8%

0%
0%

0%
0%

0%
0%

8.8%
5.6%

10%
3.3%

6.9%
3.4%

0%
2.8%

0%
2.9%

Exemplar States
Hypothesis 4 is: In exemplar states, a combination of classroom lecture and
computer lab is currently the most frequently used method of training delivery. To test
Hypothesis 4, exemplar state respondents were asked to rate the frequency o f use of
five training delivery methods: classroom lecture; classroom lecture/computer lab
combination; DVD/CD-ROM; online delivery; and other. If Hypothesis 2 was
supported, the mean frequency for methods o f delivery would be the greatest for
classroom lecture/computer lab combination.
The mean frequency o f use for various IT training delivery methods in seven
exemplar state agencies that responded to the question (Arizona, Georgia, Michigan,
Ohio, Pennsylvania, Virginia, and Washington; Iowa provided an “other” response,
that self-study is not effective) is shown in Figure 4. Consistent with Hypothesis 4,
mean frequency o f use was highest for the lecture/lab training delivery format.8
The responses o f exemplar states were also analyzed to determine which o f the
five types o f training delivery methods received high ratings o f 4 or 5 on the frequency
o f use scales.9 Over half o f the top ratings (57.1%) went to the lecture/lab method of
delivery. The results confirm that lecture/lab is the most frequently used method of

8 However, a within-subjects A N O V A indicated that the differences among the sample means
represented in Figure 5 were not statistically significant, F(3. 12) < 1, p = n.s. This nonsignificant result
could be due to the small sample size and the concomitant low statistical power o f this A NOVA (power
= .097 to detect a moderate size difference in the means).
9 On the 5-point Likert scale, 1 was the lowest and 5 was the highest.
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Figure 4. Mean frequency o f use o f four training delivery methods
in seven exemplar states.

Table 6
Methods of Delivery with a 4 or 5 Frequency of Use Rating
by Exemplar State
State
Arizona
Georgia
Michigan
Ohio
Pennsylvania
Virginia
Washington
Overall %

Lecture
5
3
3
1
2
4
28.6 %

Lecture/Lab
5
3
4
2
5
4
2
57.1 %

D VD
2
2
2

Online
1
2

4
1
3
14.3 %

3
4
3
14.3 %

Note. Ratings 4 and 5 are in boldface.

Additional Nonparametric Analyses, Hypothesis 4
As with Hypothesis 2, additional nonparametric tests were conducted to test
Hypothesis 4: Friedman’s ANOVA by ranks procedure and Wilcoxon matched pairs
follow-up tests were used, treating the Likert scale data as ordinal.
In the exemplar states, contrary to prediction, the Friedman ANOVA indicated
that frequency of use did not significantly differ across the four training modalities,
X (3) = 3.07, p = .38. Given that the ANOVA test was not significant, no follow-up
tests were conducted.
Best Practices
Assessment o f IT Training Needs
Respondents were asked whether they assessed employees’ IT training needs. If
the response was yes, respondents were asked what methods they used to assess needs.
Choices were: questionnaire o f all employees; supervisor submits request on behalf of
employee; employee arranges own training; and other.
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The majority o f Oregon state agencies (about 64%, or 30 out o f 47 that
responded to the question) indicate they assess training needs. The primary method
used to determine training needs is “Supervisor submits request on behalf of
employee.” The percentage of high (4 and 5) ratings for the supervisor method in large
agencies (representing 19,251.24 of the overall total o f 22,612 FTE) is 85.7%, and is
36.2% overall. The methods most frequently used to identify training needs by Oregon
state agencies (those methods which received a 4 or 5 rating), by size of agency, and
by overall percentage, are presented in Table 7. A detailed table o f agency responses,
including their narrative “other” responses, which provide a further explanation of
training needs assessment, is included as Appendix G.

Table 7
State of Oregon Agencies, Training Needs Assessment, Methods
Agency

Training N eeds
identified

Identified by
Questionnaire

Small (n = 29)

51.7%

3.4%

Medium (n = 11)

63.6%

9.1 %

Large (n = 7)

100%

Overall Percentage
0 = 47)

61.7%

4.3%

Training Request Training Request
Submitted by
Submitted by
Supervisor
Employee
24.1%
17.2%
54.5%

18.2%

85.7%

28.6%

36.2%

23.4%
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The majority o f the exemplar states— six o f eight—indicate training needs are
assessed (Table 8). However, in at least four o f the eight exemplar states, the
assessment is done at the Agency level. In another exemplar state, it’s an informal
process o f communication between the CIO and agencies, and in only one state needs
are assessed by the state through a statewide human resources database. Thus, the
data regarding methods o f assessment was inconclusive (e.g., respondents didn’t know
how individual state agencies assessed training needs, they responded regarding their
department’s practices rather than state agencies practices, etc.).

Table 8
Exemplar States, Training Needs Assessment Responses
State
Arizona
Georgia
Iowa
Michigan
Ohio
Pennsylvania
Virginia
Washington
Overall

Needs assessed
X

X
X

X
X
X

75%

Per Employee IT Training Expenditures
Best practices regarding investment in IT training were tested by Questions 3
and 4 on the surveys (i.e., “How many employees in your [state] [agency] do you
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estimate will receive IT training during the 2005-2007 biennium?” and “What is the
estimated amount your [state] [agency] plans to spend during the 2005-2007 biennium
to provide IT training to employees?” ; Appendices D, E), estimating the number of
employees to be trained and the amount to be expended, which yielded a “per
employee” IT training expenditure.
The per employee training expenditures for Oregon agencies range from $50
(Mortuary and Cemetery Board) to $3,659.31 (Department o f Transportation). The per
employee IT training expenditures across all Oregon state agencies was estimated by
calculating the mean o f the per employee IT training budget in each agency weighted
by the number o f employees in each agency. The weighted mean per employee IT
training budget in Oregon agencies is $899.86.
About 37% of Oregon agencies that reported training budgets (12 out o f 32)
met or exceeded the exemplar states’ mean per employee expenditure level; the
specific agencies and their per employee IT training budgets are listed in Table 9. A
more detailed table, showing the number o f employees, number to be trained, training
budgets, and per employee expenditures, is included as Appendix H.
The four exemplar states that provided data for the per employee IT training
budget were Arizona, Georgia, Michigan, and Virginia. The expenditures ranged from
$200 to $1,176; the mean expenditure was $775.50, and median expenditures were
$863 (Table 9).
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Table 9
Per Employee Training Expenditure— Oregon State Agencies

A gency

Per E m ployee T raining
Expenditures (in US
dollars)

Sm all agencies
Appraiser Certification and
Licensure Board
Board o f Accountancy
Board o f Clinical Social Workers

100

Board o f Dentistry

500

Board o f Examiners o f Nursing
Home Administrators

300

Board o f Licensed Dieticians
Board o f M edical Examiners

294.12

Board o f Parole and Post-prison
Supervision
Board o f Pharmacy

Board o f Psychologist Examiners

166.67

Board o f Radiologic Technology
Children and Families, State
Comm ission on

1,500

Construction Contractors Board

2,666.67

Criminal Justice Comm ission
Dept, o f Community C olleges and
Workforce Developm ent
Dept, o f G eology and Mineral
Industries

3,333.33

500

Health Licensing O ffice

Insurance Pool Governing Board
Landscape Contractors Board
Mortuary and Cemetery Board
Occupational Therapy Licensing
Board

71.43
1,000
50

100.00

Office o f Energy

Psychiatric Security R eview Board

Public Defense Services

Real Estate A gency

State Library
Teacher Standards and Practices
Commission
Treasurer o f State

1,000

119.05

100

125

Veterinary Medical Examining
Board
Medium agencies
Bureau o f Labor and Industries
Department o f Public Safety
Standards and Training

2,000
200

Department o f Veteran's Affairs

Education Dept.
Housing and Community Services
Dept.
Military Department
Oregon Econom ic and Community
Developm ent Dept.
Parks and Recreation Department
Public Em ployees Retirement
System
Public Utility Comm ission

Water Resources Dept.

500

233.33

500

2,500.00

1,875.00

2,000.00

1,000.00
500.00

Large agencies

Department o f Revenue

Department o f State Police

Department o f Transportation
Dept, o f Consumer and Business
Services

363.64

692.31

3,659.31

554.55

Dept, o f Human Services

Employment Dept.

1,000.00

Oregon Youth Authority

Note: Expenditures that meet/exceed $775.50 are shown in boldface.
Among the exemplar states, Georgia and Michigan have a higher per employee
IT training budget (see Table 10).
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Table 10
Per Employee Training Expenditure, Exemplar States
State
Arizona
Georgia
Michigan
Virginia
Mean expenditure
Median expenditure

Per Employee
Training Expenditure
$ 200
$1,068
$1,176
$ 658
$ 776
$ 863

Actual Training Needs
Respondents were asked to identify training needs for the 2005-2007 biennium
for executives, technical personnel, end users, and other personnel (Appendices D, E).
A computer consultant developed training needs categories based on a training
typology (Table 11). Oregon agency and exemplar state responses were grouped into
the categories.
Table 12 displays the training needs for Oregon agencies, classified by size and
percentage o f respondents reporting the need. In contrast to the exemplar states, the
most frequently identified training need for Oregon agencies was productivity (e.g.,
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word processing and spreadsheet applications), followed by database applications.
Frequency of reported needs was similar for small, medium, and large size agencies,
with the exception o f the increased need for operational training (e.g., network
administration) in the large agencies.
Table 13 displays the training needs for exemplar states, classified by size and
percentage of respondents reporting the need. The most frequently reported training
need was management (e.g., Agile Development), followed by outsourcing.

114

Table 11
Name and Description of Training Categories
Name

Description/Examples

Analysis

Brio, SQL, query languages

Content management
Custom applications

Content management
In-house systems

Customer service

Help desk systems

Database

MS Access, Filemaker Pro

Desktop publishing

InDesign, Pagemaker

Financial

RStars

Management

IT methodologies (i.e. Agile Development), data
stewardship
Network administration, backup, disaster recovery,
security

Operational
Outsourcing
Presentation

Outsourcing
PowerPoint, Visio

Productivity

Word Processing, Excel, Outlook

Programming

Java, C++

Project management
Web design

Project management
Dreamweaver, GoLive, Front Page, Coldfusion

Table 12
Training Needs in Small, Medium, and Large Oregon Agencies

Type o f training
needed

% o f small
agencies
(n = 27)

overall %

( » = 11)

% of
large
agencies
(n = 7)

% of
medium
agencies

Analysis

18.5

18.2

28.6

20.0

Content
management

3.7

0

0

2.1

Custom
applications

7.4

9.1

14.3

8.9

Customer
service

7.4

0

0

4.4

Database

22.2

27.3

14.3

22.2

Desktop
publishing

7.4

9.1

0

4.4

Financial

11.1

0.0

14.3

8.9

Management

11.1

18.2

28.6

15.6

Operational

11.1

27.3

42.9

20.0

Outsourcing

7.4

9.1

0

4.4

Presentation

3.7

0

14.3

4.4

Productivity

40.7

54.5

28.6

42.2

Programming

0

18.2

14.3

6.7

Project
management

3.7

18.2

14.3

8.9

Web design

3.7

0

28.6

6.7

Table 13
Training Needs in Exemplar States
Type o f training
needed

% o f exemplar
states

Analysis

12.5

Content
management

0

Custom
applications

12.5

Customer service

25.0

Database

12.5

Desktop
publishing

0

Financial

0

Management

75.0

Operational

0

Outsourcing

62.5

Presentation

0

Productivity

50.0

Programming

0

Project
management

25.0

W eb design

12.5

Training Improvement Strategies
Methods for improving IT training that were identified in the literature were
formulated into survey questions, and all respondents were asked to show their level
o f support for each method. The four training improvement strategies that were
presented were: increase training budgets; bring in high level trainers to the state to
offer classes (vs. out-of-state travel by individuals for classes); identify standardized
IT training needs across the enterprise; and develop a searchable evaluation system for
training courses.
The strategies supported by Oregon agencies (those which received a 4 or 5
rating), by size o f agency, and by overall percentage, are presented in Table 14.
Support was strongest for increasing training budgets (63.8%). Support for the
strategy was greater among medium and large agencies (90.9% and 71.4% gave high
ratings) than among small agencies (51.7% gave high ratings). Support for
standardized training followed at 55.3% overall. Support for the strategy was greater
among medium and large agencies (54.6% and 85.5% gave high ratings) than among
small agencies (48.3% gave high ratings).
The strategies supported by exemplar states (those which received a 4 or 5
rating), by state and by overall percentage, are presented in Table 15 (two states also
provided “other” narrative strategies, which are included in the table). Support was
strongest for “identify standardized IT training needs across the enterprise” and
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“increase training budgets,” with 62.5% o f the ratings a 4 or 5.10
The mean levels o f support by Oregon agencies and the eight exemplar states
are presented in Figure 5 to illustrate how Oregon compares with exemplar states. As
suggested by Figure 5, mean frequency o f agreement about the need for increased
budgets in the Oregon agencies was significantly higher than in the exemplar states,
1(44) = 2.90, p < .01. In contrast, mean frequency of agreement about the need for
standardized training in Oregon agencies was significantly lower than in the exemplar
states, 1(43) = 2.81,/? < .01. Oregon agencies did not significantly differ from the
exemplar states for mean frequency o f agreement about the need for high level
trainers or for a searchable evaluation system, 1(43) = 0.57, p = .57 and 1(43) = 1.30,/?
= .20, respectively. The findings show that exemplar states selected “identify
standardized IT training needs across the enterprise” as the most needed training
improvement strategy. Only 13% o f the Oregon agencies that responded to these
items (6 out o f 45) agreed with the suggestion; the specific agencies are listed in Table
13.

10 N ote that standardized training ratings were the highest, as five o f the high scores were 5; for budget,
three o f the high score were 4, and two were 5.
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Figure 5. Mean agreement rating for four IT training
improvement strategies.

Table 14
Support by Oregon Agencies for Training Improvement Strategies

Agency

Increase
Training
Budget

Bring in
High Level
Trainers

Standardized
Training

Searchable
Evaluation
System

2

2

4

3

1
5

4
5

2
5

4
3

4
4
4

3
1
1

4
5
2

4
5
2

1

5

5

3

5
2

1
3

1
3

5

5
2
5

3
2
5

5
4
4

3
1
1

5

3

3

4

4
4
2
5

5
4
3

3
4
4

3

2
5

4
1

3
4

3
3

2
5
3
4

1
4
4
3

2
5
3
2

5
2
3

2
3

3
5

4
5

4
5

5
3

3
2

5
5

4

4

3

2

3

Small agencies
Board o f Accountability
Board o f Clinical
Social Workers
Board o f Dentistry
Board o f Examiners o f
Nursing Home Administrators
Board o f Licensed Dieticians
Board o f Medical Examiners
Board o f Parole and Post-Prison
Supervision
Board o f Pharmacy
Board o f Psychologist Examiners
Board o f Radiologic Technology
Children and Families, State
Commission on
Construction Contractors Board
Criminal Justice Commission
Dept, o f Community C olleges
and Workforce Developm ent
Dept, o f G eology and Mineral
Industries
Health Licensing Office
Insurance Pool Governing Board
Mortuary and Cemetery Board
Occupational Therapy Licensing
Board
Office o f Energy
Psychiatric Security R eview
Board
Public D efense Services
Real Estate A gency
State Library
Teacher Standards and Practices
Commission
Treasurer o f State
Veterinary M edical Examining
Board
Medium agencies
Bureau o f Labor and Industries
Department o f Public Safety
Standards and Training
Department o f Veteran’s Affairs

3
5

Education Department
Housing and Community
Services Dept.
Military Department
Oregon Economic and Community
Developm ent Dept.
Parks and Recreation Department
Public Em ployees Retirement
System
Public U tility Commission
Water Resources Department
Large agencies
Department o f Revenue
Department o f State Police
Department o f Transportation
Dept, o f Consumer and Business
Services
Dept, o f Human Services
Employment Department
Oregon Youth Authority

4
4

5
3

1
4

1
5

5
5

5
3

5
3

5
3

4
5

4
5

2
5

2
5

5
5

5
4

2
4

5
2

5
5
3
4

5
3
3
5

4
3
5
4

5
4
3
4

5
4
3

3
4
2

5
3
4

2
2
1

Note. Ratings 4 and 5 are in boldface.

Table 15
Support (4 and 5 Ratings) for Training Improvement
Strategies— Staite of Oregon Agencies

Small (n = 29)
Medium
( « = 11)
Large (n = 7)
Overall
(n = 47)

Increase Training
Budget

Bring in High
Level Trainers

Standardized
Training

51.7%
90.9%

34.5%
54.6%

48.3%
54.6%

Searchable
Evaluation
System
34.5%
45.4%

71.4%
63.8%

42.9%
40.4%

85.7%
55.3%

42.9%
38.3%

Table 16
Support for Training Improvement Strategies— Exemplar States
Bring in High
Level
Trainers
3

Standardized
Training

Searchable
Evaluation Tool

Arizona

Increase
Training
Budget
4

5

4

Georgia

2

2

5

3

4
5
1
5
1
4
62.5%

4
5
5
5
2
2
50%

2
3
5
5
5
3
62.5

3
2
3
5
4
1
37.5%

State

Iowa
Michigan
Ohio
Penn.
Virginia
Wash.
% 4 and 5
ratings
(n=8)

Other

Long range
planning is
important so you
know where
yo u ’re
go in g.... You
don’t want to
spend where it’s
not effective
Develop a
competency
model for IT
staff. Develop
core
competencies,
and have core
curriculum link to
those

Note: Ratings 4 and 5 are in boldface.
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CHAPTER 5: DISCUSSION

Several elements critical to planning for the success o f IT training in the public
sector emerged in this study: organization structure o f IT training, training delivery
methods, best practices regarding assessment o f IT training needs and expenditures,
current IT training needs, and suggestions for improvement o f IT training. This chapter
provides a discussion o f significant findings and implications for each o f the critical
elements. The discussion also includes implications for current theory, limitations of
the study, recommendations for future research, and conclusions.
SIGNIFICANT FINDINGS AND IMPLICATIONS
Following is a synopsis o f the literature and significant findings related to each
o f the critical elements. The study has many implications, particularly for policy
makers including legislative, executive, and agency leadership; DAS; and IT
professionals and trainers. A discussion o f the implications also follows.
Hypotheses 1 and 3: Organization Structure and Culture of IT Training
Hypothesis 1
Hypothesis 1, that State o f Oregon Agency IT Directors most frequently use a
centralized state training provider to deliver IT training, is supported. The frequency
o f use o f DAS, which provides centralized IT training, was the greatest of any o f the
providers listed regardless o f agency size. The following discussion begins by
considering the larger context o f organization structure and culture in the IT
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environment.
Some authors advocated a decentralized structure and consideration o f the
political environment in government’s organization and management o f information
(Bolman & Deal, 1991; Osborne & Gaebler, 1992; Pfeffer, 1992; Wilson, 1989), but
the organization o f IT management has followed the history o f the technology. In the
era o f large mainframes, management was centralized. It became more decentralized
as technology progressed to microcomputers, PCs, and LANs (Cortada, 1996).
Although opinions vary, the pendulum may be swinging back toward centralization.
With the proliferation o f the Internet and e-government, there is much discussion of
“enterprise management” and the need for standardization (Kakadia, 2002). While
decentralization o f functions such as content management is advocated by some (e.g.,
Franzel & Coursey, 2004), Fountain (2001) admonished that IT is a powerful source
o f governance that should not be outsourced.
At the same time, authors noted that an inherent characteristic o f IT is that it
transcends boundaries, and they stressed the importance o f an organizational culture
of networking and horizontal sharing o f information (Allen et al., 2004; Bolman &
Deal, 1991; Gates, 1999; Shafritz et al., 2001). Another characteristic o f IT is change,
and many authors emphasized the need for management’s creation o f a culture o f trust
and participation in an environment o f change (Bennis, 1967/1992; Fordyce & Weil,
1979; Fountain, 2001; French & Bell, 1990; Kolb, Rubin, & Osland, 1991; Osborne &
Gaebler, 1992; Schein, 1992; Zwass, 1998). The literature also notes a dichotomy
between technical and administrative cultures, and identifies the need for better
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communication among managers, and for CIOs to collaborate and exercise leadership
across the enterprise (Champy, 2005, 2006, 2007a; Evans-Correia, 2007a, Kapur,
2007; Mitchell & Nault, 2005; Ross & Weill, 2002; Russo, 2005; Tucci, 2007b).
Regarding the narrower issue o f IT training, there is abundant support in the
literature o f the need for such training (Connolly, 2007; Evans-Correia, 2007b; Dubin,
2007; ITA A, 1998; Shafritz et al., 2001; Thierauf, 1994; Von Schlag, 2000). The
literature supports centralization of training, either in an IT department or in a Human
Resources Department in conjunction with an HRIS (Elliott & Tevavichulada, 1999;
Kovach & Cathcart, 1999; Shafritz et al., 2001). In practice, however, such systems
are underutilized (Elliott & Tevavichulada, 1999). Further, organization o f the overall
training function has increasingly become decentralized and autonomous (Shafritz et
al., 2001). This conflict between the theory and practice adds to the significance o f the
answer to the question, “What training provider do the ‘consumers’ o f IT training use
the most frequently?”
This study shows that Oregon agencies use a centralized IT training provider
the most frequently. But as developed in the literature and illustrated by the DAS
example, organizational structure may be only one aspect of IT training; aspects of
organization culture, such as leadership, collaboration, and participation, are also
significant factors.
DAS as an Illustrative Example
The organizational structure o f DAS and the IT training it provides have
changed substantially over the years and present a real world illustration o f the
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theories identified in the literature. A discussion o f the literature in the context of
DAS’s organization structure and culture follows.
Similar to the industry in general, D AS’s management o f IT reflects the
history o f computing (Cortada, 1996). In the era o f mainframes, the state’s
management and delivery of IT services was centralized. With technological advances
and the advent of microprocessors, PCs, and LANs, IT management became more
decentralized and agencies developed autonomous systems. As the Internet and egovemment proliferated, DAS embraced enterprise management wholeheartedly, and
the state adopted an IT enterprise strategy in 2002 (GITEC, 2002). But many
enteiprise initiatives were still in progress when an assessment o f DAS IRMD was
released in April 2006. The report was highly critical, citing unstable leadership, a
flawed business model, and poor customer service (DAS, 2006).
Don Fleming, Oregon’s CIO between 2002 and 2005, and his successor, Mike
Zanon, placed a heavy emphasis on training. The 2002 and 2005 strategic plans
Fleming authored had training as a primary goal, including development of an
Enterprise Learning Management System and an Enterprise IT Human Resource
Management Plan. However, the April and September 2006 assessments o f DAS
IRMD don’t refer to training. In fact, the April 2006 report states that reliance on
trained technologists has decreased because o f off-the-shelf business applications and
the increase of technical expertise available in the labor force (DAS, 2006).
The 2006 report’s omission o f training as a goal and the implication that
sufficient technical expertise already exists in the workforce and that off-the-shelf
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software does not require technical training are inconsistent with the literature’s
overwhelming support o f IT training. The notion that employees are hired with
requisite skills and don’t require training has been out o f favor since the 1940s
(Waldo, 1948), and a predominant theme in the literature is the need for a highly
trained workforce in light of the rapidity o f change and obsolescence o f skills
(Drucker, 1989; Harris, 2000; Harris & Gold, 1999a; Ott et al., 1991; Pierce, 1999;
Ryan, 1999).
The literature referred extensively to the importance o f a culture of
participation in change, trust, collaboration, and horizontal sharing o f information
(e.g., Allen et al., 2004; Fountain, 2001; French & Bell, 1990; Zwass, 1998).
However, DAS’s April 2006 analysis cited poor customer satisfaction, which would
indicate IRMD’s participation and collaboration were deficient. My experience and
observation were that DAS directives were imposed from the top-down, decisions
were not made collaboratively, and the resulting solutions often lacked scalability.
The literature also identified early timing o f IT training, particularly with new
systems (Guion, 1997; Livingston, 1999; Senn & Wynekoop, 1995) and management
support as key factors in the success o f training (Chrisman & Beccue, 1990;
Livingston, 1999). Conversely, Barrett and Greene (2001) identify management’s
lack o f understanding o f the importance training as a key reason for the failure o f new
government systems, and they stress the importance o f central government assistance
in IT policies. Rubin (2006) points out that the budget process presents an opportunity
to set statewide policy direction. Thus, leadership from the highest levels, and from
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Agency management, in creating a culture which is supportive o f IT training, appears
to be essential to its success.
Hypothesis 3
Hypothesis 3 (centralized training provider is the most frequently used by
exemplar state CIOs) is not supported. The mean frequency o f responses for exemplar
states, showed vendors are used the most frequently. Likewise, vendors received the
highest ratings o f any training provider. However, as explained on p. 151 under
Examination o f Findings Not Supporting Hypothesis and Limitations, the results
might be a reflection of the decentralized structure in place in most o f the exemplar
states.
Several implications regarding the organizational structure and culture o f IT
training emerge from this study.
1. The disparate trends toward decentralization o f training on one hand, and
centralization o f IT on the other emerge as organizational issues that should be
reconciled. The literature’s overwhelming emphasis on the need for IT training
supports a coordinated approach to delivery o f IT training, and highlights the
importance o f collaboration and communication between IT managers and
human resources/training managers regarding IT training.
2. IT’s inherent transcendence o f organizational boundaries highlights the
importance o f an organization culture of collaboration, participation, and trust.
There are several practical implications.
1. The literature, and the agency responses to this study, demonstrate the
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importance o f IT training to Oregon state agencies. The implications for policy
makers and DAS are that training should be emphasized, not de-emphasized, as
implied in the April 2006 report. With the 2003 transfer o f STEPS from IRMD
to HRSD, and the current reorganization o f DAS IRMD into the Enterprise
Information Strategy and Policy Division, it is an opportune time for DAS to
take a leadership role in IT training, and to create a culture that values IT
training as an investment in human resources.
2. While a leadership role is important, communication and collaboration are also
essential. DAS could resurrect a Technical Training Advisory Board as one
means of ensuring collaboration with agencies. If so, members should be
knowledgeable about agency training needs, current IT projects and long-range
plans, and have the authority to commit training dollars for their agencies. DAS
should assure that agendas are worthwhile and board advice is heeded.
3. The literature supports participation, collaboration, and horizontal sharing of
4. information. But over the years, DAS IRMD tended to impose directives from
the top down, and it was faulted in 2006 for poor customer service and an
outmoded business plan. To improve its services, DAS could assure scalability
by tailoring IT policies, directive and solutions to the size of agencies and
agencies’ ability to provide services to the public, improve collaboration and
communication with all agencies, and exercise more flexibility in solutions.
W ith the distribution o f IT services across DAS divisions, it particularly
important that DAS leadership engender such a culture. Regarding IT training,
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it is noteworthy that even small agencies most frequently use DAS as a
provider the most frequently, although vendors would have been expected to
offer them greater flexibility. Thus, the foundation of support by agencies of
DAS as a training provider is in place, and should be reciprocated for DAS
through a culture o f trust, communication, and collaboration.
5. With the development o f the statewide training management system, it is an
opportune time to maximize its functionality and consider leveraging the
system into an HRIS. Rather than developing the system in a vacuum and
imposing it upon agencies from the top down, DAS should provide resources
for an IT project management expert, who will work collaboratively with all
agencies in identifying business requirements and flexible solutions.
Hypotheses 2 and 4: Training Delivery Methods
Hypotheses 2 and 4, which state that “a combination o f classroom lecture and
computer lab is currently the most frequently used method of training delivery” are
both supported. But there is much discussion in the literature about the benefits of
computer-delivered training because o f its cost-effectiveness, technological
suitability, and adaptability (Hodgkins, 2000; Maheesh & Woll, 2007; Van Buren &
King, 2000). Although some studies on online delivery contain cautionary words that
distance learning “is not a panacea” for IT training dilemmas (Leonard et al., 2001, p.
58), several studies indicate no significant difference in performance between students
enrolled in a web-based virtual learning environment, those in a traditional classroom
setting, and those using blended learning methods (Lim, Morris, & Kupritz, 2007;
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Piccoli, Ahmad, & Ives, 2001). Moreover, part o f the allure o f online delivery is its
ability to personalize training, which is consistent with some IT training theories,
including training which considers self-efficacy (Christoph, Schoenfeld, & Tansky,
1998; Ryan, 1999) and game-based training programs (Vankatesh & Smith, 1999).
Despite the advantages o f computer based training delivery, the literature
indicates that classroom teaching remains the predominant training delivery method.
The findings o f this study confirm that lecture/lab is consistently the most frequently
used method of training delivery both by exemplar states and by small, medium, and
large State o f Oregon agencies.
Classroom lecture/computer laboratory is an expensive delivery method,
requiring a facility, computer workstations, and an instructor. Agencies might incur
costs for participants’ tuition, meals, and transportation; and because participants are
not available to perform their customary workload during the training, agencies might
incur costs related to lost productivity and/or temporary staffing. The literature noted
that training budgets are vulnerable to budget cuts and that computer-delivered
training is cost-effective (Harreld, 2000; Noel & Newcombe, 2000, Shafritz et al.,
2001). So the question emerges: Why is the relatively expensive lecture-lab delivery
method used the most frequently, in the face o f small training budgets and available
technology that is cheaper, more convenient, and can be personalized? Some answers
are found in respondents’ comments. The predominant reason cited by Oregon state
agency respondents for their use is that lecture/lab is “hands-on.” The literature
indicated an instructor may be needed for learners to achieve mastery (Shafritz et al.,
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2001), and the narrative responses are consistent with that: lecture/lab offers the
opportunity for learners to master a technique through the presence o f an instructor
who can explain and demonstrate it. Participants can then apply the technique with
immediate feedback from the instructor and mentoring from peers.
There is some ambiguity in the survey responses. Respondents who said they
don’t use it cited as their reasons lack o f availability and lack o f experience with it,
but those who do use it cited convenience and effectiveness. The findings suggest that
if it was more readily available, users would find it convenient and effective.
The narrative remarks by exemplar state respondents provide additional
insights. Georgia’s CIO noted that when vendors are introducing new concepts to
managers, both vendors and managers prefer the “traditional method o f delivery” lecture; but that new applications for technical users usually require hands-on
lecture/lab training. The Iowa CIO noted that some employees prefer the self-paced
convenience o f the “24/7” availability o f DVDs. Regarding online delivery, the
Michigan CIO noted that the historical mentality still prevails, “It isn’t training if it
isn’t in the lecture setting.” Iowa’s CIO responded flatly that “self study is not
effective.”
It should be noted that “mentoring” and “one-on-one training” were mentioned
in respondents’ comments, although they were not choices on the survey. The literature
noted that informal adult education techniques such as mentoring, on-the job-training,
flexibility o f program delivery, and working in groups are all effective for IT training
(MacDonald et al., 2000; Raths, 2001; Ryan, 1999). O f the six Oregon agency
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responses to the “other methods” question, each cited mentoring or one-on-one training
among employees. The following comments were typical: “Employees share personal
expertise and training with other staff’ and “One-on-one instruction helps people learn
what they need very efficiently because instruction is tailored to actual needs.” It is
likely that workplace discussions and ad hoc questions (e.g., to a coworker, “Can you
show me how t o _______ ”) account for a large percentage of informal training
delivery.
Several general and practical implications emerge.
1. Adult education theories should be considered in the development o f IT training.
2. The literature noted many advantages o f computer-based delivery, but this study
confirms that lecture/lab is the most frequently used method o f delivery. This
implies that a lecture/lab infrastructure should be available. DAS should commit
the resources necessary for its computer lab facility to fulfill the training needs of
Oregon employees.
3. Incentives for completing computer-based training should be encouraged (e.g.,
salary increases, recognition, or completion o f training included in an employee’s
performance evaluation goal).
4. To combine the hands-on benefits o f lecture/lab with the convenience and costeffectiveness o f computer-based delivery, alternative technologies should be
explored. DAS, in collaboration with agencies and software developers, could
make computer-based training more available through such technologies as
Webcasting or groupware. Webcasting, which is similar to broadcasting, allows
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communication to multiple computers at the same time via the Internet or an
intranet, by live audio and/or streaming live audio. Examples are WebEx and
GoToMeetings, which provide online Web seminars, conferencing, and events to
remote desktops. Groupware is software that promotes synchronous and
asynchronous online collaboration by letting users send e-mail, share work files,
conduct online chats, and similar activities (University of New Orleans, 2004); it
facilitates integrated computer applications that support collaborative work effort
through sharing o f documents, databases, calendars, and other files.
5. The literature noted that in a survey o f users, groupware lags behind other types of
computer-based training (Van Buren, 2000), which further supports the case for
leadership in developing or facilitating relevant training content. This study’s
findings lend further support to the need for a centralized entity (e.g., DAS) to
provide IT training.
6. The reasons provided by respondents for using certain methods o f delivery offers
useful insights for consideration by training developers and providers in tailoring
training to fulfill users’ needs.
Best Practices
IT Training Needs Assessment
Based on the literature and this study, assessment of training needs emerges as
another element that is critical to planning for IT in the public sector. The literature
shows that assessment o f training needs is an essential first step for resolving skills
gaps and keeping skills current; it is particularly important in the public sector to
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assure efficacy. The literature identifies a variety o f approaches to assessing needs, but
whatever method is used, a commitment from management to the importance of
assessment is essential (Craig & Beck, 1993; Heckman, 1998; Morello, 2001; Nelson
et al., 1995).
The findings show that the majority o f Oregon state agencies and exemplar
states assess IT training needs. While the findings are positive overall, there is potential
for improving the methods o f assessment. The literature noted a variety o f means for
assessing needs, including surveys, small groups, and interviews o f key MIS staff
regarding IT projects (Craig & Beck, 1993; Summers, 2000; Thierauf, 1994). Shafritz
et al. (2001) noted that, while the opinions o f superiors and others should be
considered in assessing needs, what individuals want to do is important to the success
o f the training. Although one o f the methods for assessment provided on the survey
was that an employee submits the training request, the primary method Oregon state
agencies use to determine training needs is that a Supervisor submits a request on
behalf o f the employee. While such supervisors are responsible for assessing the
technical training needs o f those they supervise, they might lack expertise in IT,
particularly in smaller agencies where employees perform a variety o f duties. In
addition, the literature supported involvement by employees in the training needs
assessment process to maximize the benefits o f training.
The literature supported the potential for an integrated database— a human
resources management system—to manage training and other aspects o f human
resources. For example, Hodgkins (2000) believed that skills assessment and training
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delivery could be automatic, individualized, and on-demand, through technology.
Two exemplar states that have been innovative with the use o f human resources
technology are Arizona and Washington. The GPP Web site (see www.gpponline.org)
is complimentary o f Arizona’s efforts, noting, “Arizona’s new Human Resource
Information System is breathing new life into the state’s human resource functions.
Once the roll-out is complete, the state will no longer be hindered by the type and
quality o f information available to state decision makers. The Human Resources
Division of the Arizona Division o f Administration (ADOA) and agency managers can
conduct comprehensive workforce planning efforts and streamline recruiting efforts,
improving efficiency o f operation and the quality o f state applicants.” Likewise, the
GPP notes that W ashington’s “new Human Resource Management System (HRMS)
information technology (IT) system is currently being implemented to provide agency
managers and HR staff easier, faster, and more flexible access to workforce planning
data.”
In his survey responses and in telephone interviews, the Arizona CIO indicated
that agencies are required to submit statewide training plans to the Arizona government
IT agency. The state also has a training arrangement with Arizona Government
University. Finally, the state is negotiating for a large training contract with IT
professional trainers who offer certified IT training. The state CIO indicated that the
state is given a flat rate (estimated at $20/seat for 1 year), under which employees can
take as much training as desired.
In his telephone survey response, the Washington CIO was optimistic about the
138

new human resources management system, and he indicated that training needs are
identified during performance reviews. Thus, the state will have the capability of
systematically tracking IT training.
Several implications emerge from the literature and this study’s findings.
1. The literatures strongly supported the need for assessment, but the need is often
overlooked or the results are not used. While this study’s findings demonstrate
that IT training needs are assessed, there is a broad range in the methods used for
assessing needs. The responses and remarks imply there is a lack o f consistency
and commitment to assessment. Policy makers should assure a high-level
commitment to IT training, that the assessment step occurs and that its results are
applied.
2. In addition to a high-level commitment by policy makers, there should be multiple
levels o f participation in provision o f training (e.g., agency heads and CIOs in
assuring budget, resources, and content are available; supervisors in assessing
needs and approving training; and employees in selection o f training).
3. DAS could monitor the experiences o f the states o f Arizona and Washington with
their HRISs and consider leveraging DAS’s learning management system
investment into a robust, integrated system to assess, deliver, and evaluate
training. A training needs database could help DAS in more accurately brokering
training sessions, reducing costs and avoiding the need for out-of-state travel and
per diem costs.
4. Again, DAS could resurrect a Technical Training Advisory Board. If so, its
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members should be knowledgeable about agency training needs, current IT
projects and long-range plans, to provide DAS with a first-hand assessment o f
training needs.
Training Expenditures and Return on Employee Investments
Both the literature and this study demonstrate that training expenditures are an
essential element in planning for the success o f IT training. The literature stresses the
importance o f IT training expenditures and suggests that IT training should be
considered an investment, and metrics used to demonstrate the return on investment
(Abernathy, 1998b; Bersin, 2003; L ’Allier, 2002; Masie, 1999; Morello, 2001; Shafritz
et al., 2001; Thierauf, 1994). The literature also noted IT workforce shortages and
supported training as a means o f addressing the shortages (Bresnahan et al., 2000;
Brown, 2000b; ITAA, 2000; Kaneshige, 2007; McGillicuddy, 2007a; Oregon Progress
Board, 2001; Tucci, 2007a; Wagner, 2000). Although trained workers are more
mobile, high-tech companies recognize that training is a motivator for employees
(Shafritz et al., 2001).
While the literature touts the importance o f IT training expenditures, this
study’s findings show that in both exemplar states and in Oregon, IT training
expenditures lag behind industry expenditures. Also, there is wide range in peremployee expenditures both in exemplar states and in Oregon agencies. The Oregon
agency median is less than the exemplar state median, and little more than a third of
Oregon agencies meet the exemplar state mean. A comparison of means suggests that
per-employee IT training budgets tend to be higher in the exemplar states than in
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Oregon agencies.
There is also a wide range in support for increasing IT training budgets as a
means for improving IT training. Although the majority o f Oregon agency respondents
supported the strategy, support was greater among medium and large agencies than
among small agencies. And although exemplar state respondents supported the strategy
overall, the support was not overwhelming. Further, many o f the comments from
exemplar states indicated that training is decentralized and that the state CIOs are
unaware o f or not involved with training expenditures.
While the literature strongly supports investing in IT training, it noted that in
the public sector, training expenditures have not kept pace with the private sector, and
that training budgets tend to be vulnerable (Shafritz et al., 2001) and, therefore, a low
priority (Harreld, 2000). Respondents’ fairly tepid support for increasing training
budgets might be a reflection o f their resignation to such political realities. In
particular, the fact that the level o f support for increasing IT training budgets is the
least among small agencies might reflect their scarce resources. With small staffs, a
disproportionate percentage o f budgets is required for salaries and basic services and
supplies, with training more clearly regarded as discretionary. The surveys were
completed in 2005, a biennium in which Oregon was recovering from recession related
budget cutbacks. Small agencies are more likely to cut discretionary travel rather than
personnel and delivery of core services. On the other hand, given budget limitations
and political realities, it is noteworthy that more than one-third o f Oregon agencies that
reported their training budgets met or exceeded the exemplar states’ mean per141

employee expenditure level.
Training expenditures may involve corollary expenditures such as travel, which
are subject to additional restrictions. For example, Oregon’s former Interim CIO noted
instances where IT training budgets were adequate but out-of-state travel budgets were
restricted, making specialized IT training impossible. But as Rubin (2006) the budget
process can be used to shape public policy across agencies and programs. Thus, there
is an opportunity for leadership at the highest level to recognize the importance of
investing in IT training as a statewide policy.
Many implications emerge.
1.

The literature overwhelmingly supported investing in IT training, but indicators

are that public sector IT training budgets are inadequate. Policy makers should
recognize the return on investment o f IT training and fund it adequately, including the
broad range o f expenditures related to training and systems development, software,
hardware, vendors, course fees, travel, etc. Agencies should treat IT training
expenditures as an investment in human resources, identify and use metrics to
demonstrate its return on investment, and view training as a motivator and a means to
enhance morale, productivity, and loyalty. IT Directors and CIOs should take a more
active leadership/advocacy role with policy makers and other administrators in
advancing IT training.
2.

There is potential for the leadership at the highest level to create statewide

policies supporting IT training as an investment in human resources. For example, in
Oregon, although the Governor’s 2007-09 budget makes many references to the
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importance o f training as a policy matter, it makes no reference to state workforce IT
training. The Governor’s Office and Legislative Assembly, through their legislative
and administrative responsibilities related to organizing and budgeting, could
specifically advance IT training as a policy and appropriate funds for training. DAS, as
the agency responsible for financial administration and policies, could review its
policies, e.g., by providing incentives rather than disincentives (e.g., travel restrictions)
for IT training, and offering courses free o f charge or at a subsidized rate.
3.

Similar to other implications, DAS could exercise care and agency

collaboration in implementing its new Learning Management System. DAS should
monitor other states’ experience with an HRIS (e.g., Arizona and Washington) for
“lessons learned.” If such systems prove viable, legislative and executive policy
makers should provide the resources necessary for the development o f an HRIS.
4.

Some o f the comments by Oregon agency respondents provide insights about

how to maximize the benefit o f IT training expenditures. One Oregon respondent
suggested developing resources to “train the trainer.” DAS could include in it training
courses techniques and materials so class participants can replicate the training in their
agencies. Another Oregon respondent suggested contracting with colleges,
universities, or private companies to provide training at a reduced cost. Since
community colleges have lecture/lab facilities (and lecture/lab is the most frequently
used method o f training delivery, DAS could reinstitute and create new partnerships
with community colleges to provide more training in formats convenient to state
employees - rather than standard, on-campus, credit-hour formats, which many find
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inconvenient.
Actual Training Needs
This study presented a unique opportunity to obtain IT leaders’ opinions about
employees’ actual IT training needs. Results show that the most frequently identified
training need for Oregon agencies was productivity (e.g., word processing and
spreadsheet applications), followed by database applications. Frequency o f reported
needs was similar for small, medium, and large agencies, with the exception
o f the increased need for operational training (e.g., network administration) in the large
agencies. In contrast, the most frequently reported training need in exemplar states was
management (e.g., Agile Development), followed by training in methods for
outsourcing.
The findings are logical. At the leaner, more agile agency level, the focus is on
enhancing productivity and efficiencies available through database applications. But
larger entities, such as other state CIO offices, have a statewide, enterprise perspective
and are more interested in enterprise management and large-scale economies, such as
outsourcing major applications. The narrative comments o f exemplar state respondents
provide additional insights. The Arizona CIO noted that training needs change quickly
and that it is difficult to stay on top o f them.
These findings have several implications.
1.

Training needs vary depending on the entity. Agencies identified productivity

tools as their primary training needs, and exemplar states identified training in
outsourcing as their primary need.
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2.

The response rate to the question was high, which indicates that IT directors

and state CIOs— those closest to the management and delivery o f IT services— are a
ready and willing source o f information valuable to IT training developers. In Oregon,
DAS HRSD could use the training needs identified by Oregon agency respondents as a
guide in developing training or selecting expert training providers to fulfill those needs.
3.

The literature identified management support as a key factor in the success of

training (Chrisman & Beccue, 1990; Livingston, 1999). But in Oregon, IT training was
moved from IRMD to HRSD— where the emphasis is on management training and
development, not technical training— and the 2006 report appears to further
deemphasize IT training. A fundamental implication is the need for a commitment by
policy makers and DAS to fulfill employees’ IT training needs.
4.

Because o f the dynamism and variability o f training needs, changes in

technology, and the desire that TDS courses be self-supporting, DAS could take a
leadership role in identifying training needs on an ongoing basis. With the
development o f the statewide training management system, this is an opportune time to
maximize its functionality and consider leveraging the system into an HRIS. As part of
the analysis, DAS could monitor the lessons learned from other states with an HRIS.
Training Improvement Strategies
This study presented a unique opportunity to learn how IT training could be
improved from those closest to the management and delivery o f IT. Respondents were
asked to rate four strategies for improving IT training. The results are useful for
guiding policy makers in improving IT training. The implications that emerge from the
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findings follow.
1.

Although exemplar states supported increasing training budgets, support for

increased budgets in the Oregon agencies was significantly higher than in exemplar
states. State CIOs should support agency training expenditures as an investment.
2.

Oregon agencies rated increased training budgets the highest o f the four

strategies. To implement that strategy, agencies should include IT training
expenditures in their budget requests, and legislative and executive leadership should
approve the needed resources.
3.

Among exemplar states, support was strongest for identifying standardized IT

training across the enterprise, while in Oregon, support for the strategy was
significantly lower. Again, legislative and executive leaders should consider
development of an HRIS to include a training management component for identifying
training needs across the enterprise.
4.

Both Oregon agency respondents and exemplar state respondents showed

support for a searchable evaluation system o f training courses. In light o f this (and
literature emphasizing the importance o f horizontal forms of management and
networking), DAS could implement an ongoing means for obtaining agency
suggestions for improving IT training (e.g., as a component o f its learning management
system and/or HRIS, through continued use o f surveys, and through a Technical
Training Advisory Board).
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Table 17
Summary of Implications, by Topic
E lem ents
Organization
Structure and
Culture

F indings
Organ agencies use
centralized training
provider most frequently
Exemplar states use vendors
m ost frequently

IT Training
Delivery
Methods

Lecture/lab is the most
frequently
Used training delivery method

Im plications
Foster collaboration and
communication between IT
and human resource training
managers
CIOs and other leaders: engender
Culture o f participation and trust
Transcending boundaries
Commit resources to lecture/lab
infrastructure while exploring computerbased alternatives
Apply adult education theories to
IT training delivery

IT Training
Needs
Assessment

Training needs are assessed,
primarily by supervisors

Encourage incentives for
completion o f computer-based
training
Assure that needs are assessed and results
are applied

IT Training
Expenditures

Per em ployee expenditures are
about the same in Oregon
agencies and exemplar states, but
lag behind industry

Assure m ulti-level participation
Exercise leadership at the
highest level with policies,
appropriations supporting IT
Training
Recognize the return on
investment (ROI) o f IT training

Actual IT
Training N eeds

Primary training needs:
Oregon agencies— productivity
applications
Exemplar states -m anagem ent
tools

Suggestions for
Improvement o f
IT Training

Strongest support:
Oregon agencies
—increase training budgets

Use metrics to demonstrate ROI
Agencies: request IT training in
budgets; decision makers;
approve needed resources
Consider searchable evaluation
system
Conduct periodic surveys o f IT
professionals, apply the results
Agencies: request IT training
funding in budgets; decision
makers; approve needed
resources
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Exemplar states— identity
standardized training needs
across
the enterprise

Consider searchable evaluation
system
Conduct periodic surveys o f IT
professionals, apply the results

FINDINGS IN LIGHT OF CURRENT THEORY, RECOMMENDATIONS
FOR FURTHER RESEARCH
Many elements are essential to planning for IT training, and this study relied
upon a wide range o f theories. Following are the implications o f this study on those
theories, and recommendations for further research.
Hypothesis 1 and 3— Organizational Structure of IT Training and
the Question of a Centralized State Provider

The literature noted that the structure o f IT has been centralized, then
decentralized, and is now cycling back to a centralized, “enterprise” approach.
Likewise, some training theorists espouse centralization o f training management
through human resources management systems. However, the decentralization and
autonomy o f the general training function is noted, particularly in the public sector.
The findings o f this study show that State o f Oregon agencies most frequently use a
centralized state training provider, but the exemplar states do not.
These disparate conclusions have practical implications for public policy
makers: Greater collaboration is needed between human resources managers and IT
managers. They also point to the need for further research and potential modification
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o f theories. There are several specific areas for additional research.
■ An analysis o f the success o f human resource management systems
implemented in Arizona, Washington, and elsewhere would yield valuable
information to governments considering such systems.
■ An analysis o f states’ efforts to centralize management of IT under an
enterprise management approach could yield answers for other states
considering such an approach. Was centralization successful? Were there
measurable savings? Were there efforts at collaboration, and if so, what worked
and what didn’t?
■ Since IT is dynamic, a survey or analysis o f the current organizational structure
of IT departments and training departments could provide useful, practical
information as well as update the literature.
■ Although Hypothesis 3 was not supported, exemplar states did support
identifying standardized training needs across the enterprise as a strategy for
improving IT training. A more direct question to test Hypothesis 3 (e.g., “Do
you su p p o rt...” or “Do you prefer centralized provision o f training?”) might
demonstrate support o f centralized training providers by other state CIOs.
Hypothesis 2 and 4: Training Delivery Methods
There is much support in the literature for online methods o f IT training
delivery. Some learning theorists, however, noted the importance of the presence of
both an “expert” and peers to maximize the learning experience. The findings o f this
study support classroom lecture/lab as the most frequently used method o f delivery,
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despite the promise of online methods o f delivery. The implications for proponents of
online delivery are that more research is warranted into learner preferences and habits,
and into the efficacy of various methods o f training delivery. The mere existence of
online and desktop learning technologies is apparently insufficient to assure their use.
Also, respondents’ comments indicated that one-on-one training (e.g., mentoring) is a
common, informal method of training. Further research into such informal training, its
prevalence and efficacy, would yield important information regarding delivery o f IT
training.
Best Practices— Expenditures, Efficiency
Government programs, including training, are often justified in terms of
efficiency/productivity and effectiveness. This is true with IT, which is particularly
suited to government applications requiring the rapid processing of large databases of
information. Comments by respondents in this study confirm the literature: The
rapidity of change in IT makes training and retraining a prerequisite for maximizing
productivity. Indeed, this study’s findings confirm agencies’ beliefs that IT enhances
productivity, since the primary training needs identified by Oregon agencies were
productivity tools.
Theoretical discussions indicate that efficiency implies measurability. But in
the public sector, theorists have argued that measurement is difficult because of
intervening constraints: politics and competition for scarce resources among competing
interests, media scrutiny, and achievement o f social goals. In fact, the constraints might
obviate rationality. These theories warrant a fresh look in the context o f IT, because an
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inherent characteristic o f IT is its ability to gather and measure and analyze virtually
any information. The challenge will be to determine what information to analyze, for
what purpose, reported to whom, and toward fulfillment of what objective.
This study’s findings confirm agencies’ beliefs that IT enhances productivity,
since the primary training needs identified by Oregon agencies were productivity tools.
Also, comments by respondents in this study confirm the literature: That the rapidity o f
change in IT makes training and retraining a prerequisite for maximizing productivity.
Despite the theoretical concerns about the elusiveness o f efficiency, a hallmark o f IT is
its ability to quantify data. Additional research into worker productivity gains from the
use of computers is warranted. Research into whether quantifiable efficiencies and cost
savings result from IT expenditures would aid in decision-making regarding such
expenditures.
Evaluation of Training
The focus of this study is planning for IT training. An important corollary is
this: What IT training is effective, particularly given the cost savings potential of
online computer-based technologies and the relative lack of data regarding technologyrelated productivity gains? However, training evaluation is a broad and complex topic,
beyond the scope o f this study. Much o f the theoretical foundation of this study is
applicable to training evaluation, and further research would be of significant value in
decision-making regarding the organization, development, delivery, and expenditures
for IT training.
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Future Surveys
Several o f the survey questions could be repeated and expanded for further
research or updated periodically. For example, a survey regarding training needs could
be repeated to assure the information is current, and a survey o f IT professionals for
their suggestions on improving training would yield practical information. Also, if this
study’s survey is replicated, some o f the survey questions could be improved.
For example, the questions regarding centralized training providers could be
rewritten so that they are parallel for both Oregon agencies and exemplar states: either
mention a specific agency for all respondents, or use general language (e.g., centalized
agency training provider) for all respondents. Further, several o f the survey questions
used the term “frequency” in the Likert scales (e.g., “What types o f training providers
do you use, with 1 used the least frequently, and 5 used the most frequently?” but the
term was not defined. If the survey is repeated, the term should be defined. Finally, all
respondents were asked for their suggestions for improving training. They were asked
to rate five specific methods based on a review of the literature (e.g., “Increase training
budgets”). An open-ended “Other (please describe)” choice was also provided. One of
the choices was, “27. Bring high level trainers to the State to offer classes (vs. out-ofstate travel by individuals for classes).” The choices might pre-suppose responses, or
(as in the case o f question 27) might not be distinct. If the survey is repeated, different
or additional suggestions could be offered.
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EXAMINATION OF FINDINGS NOT SUPPORTING
HYPOTHESES AND LIMITATIONS

Following are considerations regarding findings not supported by the
hypotheses, and limitations affecting the generalizability o f the study.
The size o f the samples should be kept in mind when applying the results of
this study. The response rate to the State o f Oregon agencies survey was good: 65% of
the surveyed population responded. However, the largest number o f Oregon
respondents were small agencies, representing the smallest FTE. Efforts were made to
adjust statistically for size and to identify the FTE represented when it was pertinent
(see Appendix B for the FTE o f each respondent Oregon agency).
Further, the number o f exemplar states that responded to the survey was 8 of
19. Although this is less than half, the response rate was better than the 10% to 40%
that some authors identify as the norm for online surveys (Schultz, 2006). The
exemplar state respondents also represent a good range in the total number of
employees, from 18,977 to 84,545 (see Appendix C for total number o f employees, by
respondent state). As explained elsewhere in this study, because the respondents to the
State of Oregon survey are state agency IT Directors, and the respondents for the
exemplar states are the CIOs for the entire state, their perspectives may differ: state
agency respondents would likely have an agency perspective, and exemplar state CIOs
would likely have a statewide, multiple agency perspective. Also, the training function
in most o f the exemplar states is decentralized, which affected the responses. Finally,
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the exemplar state respondents are not intended to be representative o f all states or of
the exemplar states: nineteen exemplar states were identified and eight responded.
Because of the differences, exemplar state responses are presented as an informative
comparison to Oregon agency responses, not necessarily as an “ideal,” or model which
Oregon agencies should emulate.
Another area for consideration is Hypothesis 3 (exemplar states most frequently
use centralized training providers), which was not supported. The discussion of
literature related to Hypothesis 1 also applies to Hypothesis 3, and similar results for
both hypotheses could have been expected. Potential reasons for these results are that
IT management/training is decentralized in most o f the exemplar states. Without a
centralized training provider in place, the respondents would use other providers.
Arizona, the only state that rated the use o f vendors lower than centralized providers, is
also the only state that reported using an HRIS and learning management system.
Further, exemplar states highly rated identifying standardized training needs across the
enterprise as a means to improve IT training, which might indicate their support o f the
concept o f a centralized training provider. Hypothesis 3 was measured by the question,
“What types o f training providers do you use, with 1 used the least frequently, and 5
used the most frequently?” (emphasis added). As mentioned earlier, if another question
had been added to test Hypothesis 3 (e.g., “Do you support...” or “Do you prefer
centralized provision o f training?”), the results might have demonstrated their support
o f a centralized provider.
Another potential limitation is that Hypotheses 1 and 3 tested the same premise,
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but the survey questions which operationalized the hypotheses differed slightly.
Hypothesis 1 was tested through the question which was administered to Oregon state
agencies, “What types o f training providers do you use, with 1 used the least
frequently, and 5 used the most frequently?” with one of the choices, “ 12. Department
o f Administrative Services, Human Resources Services Division (now includes form er
STEPS training).'’' Hypothesis 3 was tested with the question, “What types o f training
providers do you use, with 1 used the least frequently, and 5 used the most frequently?’
with one o f the choices, “Centrally offered state training (e.g., through a state training
or IT division)” (emphases added). The reason for the difference is that Oregon has an
identifiable centralized training provider, but in other states there was no identifiable
centralized training provider. It is possible the name of a specific agency prompted
Oregon agency respondents to rank it more highly; while exemplar states, without a
specific centralized entity, didn’t mark it as highly.
Moreover, as explained under “Further Research,” several o f the survey
questions asked about “frequency o f use.” For example, survey questions for
hypotheses 1 and 3 were, “What types of training providers do you use, with 1 used the
least frequently, and 5 used the most frequently?” and the survey questions for
hypotheses 2 and 4 were, “What methods o f training delivery do you use least
frequently (1), and most frequently (5)?” However, the term “frequency” was not
defined, and its meaning could be ambiguous (although respondents did not express
confusion about the term). For example, regarding frequency o f use o f training
providers, the term could have been construed to mean number o f students rather than
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the intended number o f occasions the provider was used.
Finally, regarding Questions 3 and 4 on the surveys (i.e., “How many
employees in your agency/state do you estimate will receive IT training during the
2005-2007 biennium?” and “What is the estimated amount your agency/state plans to
spend during the 2005-2007 biennium to provide IT training to employees?”), there is
a wide range in responses. Although the question is clear on its face and there were no
comments expressing confusion with the question, the wide range o f responses make it
possible that some respondents provided the answer as it relates only to IT employees,
not all agency employees receiving IT training.

CONCLUSION
IT has transformed the workplace and government’s delivery o f services, and
the rapidity o f change make training essential to keep IT skills current. There are
indicators, however, that management and delivery o f IT training are fragmented and
that they fall short o f the need. To help remedy the problem, this study identifies
several elements that are essential to planning for the success o f IT training in the
public sector: organization structure o f IT training, training delivery methods,
assessment o f IT training needs, and IT training expenditures, current IT training needs
and improvement o f IT training. These elements are predominantly discussed
individually in the literature, but they are not analyzed together nor related to the
public sector. Therefore, the findings and implications o f this study are unique.
The primary findings and implications are that IT training should be
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coordinated, particularly between IT and training which are likely separate
organizational entities. In an environment characterized by change, policy makers
should engender a culture o f collaboration, participation, and sharing of information. In
the State o f Oregon, DAS should re-emphasize IT training.
Despite the potential for online delivery o f training, lecture lab remains the
most frequently used method of delivery. While such facilities should be available,
incentives should be provided to encourage computer-based training and hybrids such
as groupware should be advanced.
Training needs are assessed by Oregon agencies and exemplar states, but the
methods and usage o f the results vary. Assessment should be ongoing and include
participation by employees. Also, a high-level commitment to development o f a robust
learning management system, possibly leveraged into an HRIS, should be assured.
Oregon agency respondents identified primary training needs as productivity
applications, and exemplar state respondents cited management tools. These findings
could provide guidance for IT trainers and developers.
To improve training, Oregon agency respondents support increasing training
budgets, and exemplar states support standardized training most strongly. Implications
are that IT training should be included in agency budget requests and approved by
policy makers. The findings lend further support to development o f an HRIS to
identify such training needs and assist in the continuous improvement of IT training.
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APPENDIX A
Enterprise Information Resources Management Strategy, 2002
Objectives/M ilestones
August 7, 2002

IT Staffing: recruitment, training, retention, and sourcing
G oal P-l: T he State w ill have an inform ation technology w orkforce w ith the skills to develop,
m anage, operate and m aintain the S tate’s inform ation technology resources.
State o f Oregon Enterprise Information Resources Management Strategy
Objective P-l-a: Create an enterprise-wide process for recruiting and retaining information technology
professionals.
Objective P -l-b: Establish a process or system for “career progression planning” at the enterprise level.
Objective P -l-c: D evelop training vehicles for both core com petencies and cutting edge technologies.
Objective P -l-d: Develop executive education programs to communicate information resources
management issues and opportunities to government executives.
Objective P -l-e: Continue and create information resources management certification-based training
courses as required by the enterprise (Project Management, Quality Assurance, IT Portfolio
Management, etc.)
Objective P-l-f: Develop an enterprise register o f trained individuals who can serve as mentors or
trainers to others who have a need for a particular skill or experience set.
Objective P -l-g: Develop a clearinghouse o f information (training, technology, policies, procedures and
projects) available to State information technology staff via the Intranet. Objective P-l -h: Develop
simple administrative vehicles for sharing/loaning information technology professionals within the State
enterprise, in part to provide the information technology professional with a broader range o f
perspectives and challenges.
Objective P -l-i: Designate IRMD to play a coordinating role and to remove barriers to sharing expertise
among agencies and organizations within the enterprise, including the university system and local
government.
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APPENDIX B - Survey Population, State of Oregon Agencies
(by size, number o f employees 2005-07)
Agencies (n=47)

Number of employees

Small Agencies (n=29)

Board of Examiners of Nursing Home Administrators
Occupational Therapy Licensing Board
Board of Licensed Dieticians
Veterinary Medical Examining Board
Board of Clinical Social Workers
Board of Psychologist Examiners
Board of Radiologic Technology
Landscape Contractors Board
Appraiser Certification and Licensure Board
Psychiatric Security Review Board
Criminal Justice Commission
Mortuary and Cemetery Board
Board of Dentistry
Board of Accountancy
Board of Parole and Post-Prison Supervision
Board of Pharmacy
Real Estate Agency
Teacher Standards and Practices Commission
Health Licensing Office
Children and Families, State Commission on
Board of Medical Examiners
Dept, of Geology and Mineral Industries
State Library
Dept, of Community Colleges and Workforce Development
Insurance Pool Governing Board
Public Defense Services
Construction Contractors Board
Treasurer of State
Office of Energy

1
1.25
1.3
2.25
2.5
3
3
3.5
4
4.75
6
6
7

7
15
17. 5

18.52
21.5
27
29.5
34.3
36.7
42.47
49.7
51.5
55.45
60.38
74.6
84.71

Medium Agencies (n=11)

Bureau of Labor and Industries
Department of Veteran's Affairs
Oregon Economic and Community Development Dept.
Public Utility Commission
Department of Public Safety Standards and Training
Water Resources Dept.
Housing and Community Services Dept.

108
112.5
115
124
134.84
138
147.08

173

Public Employees Retirement System
Military Department
Education Dept.
Parks and Recreation Department

379
429.91
441.05
560.82

Large Agencies (n=7)

Department of Revenue
Oregon Youth Authority
Dept, of Consumer and Business Services
Department of State Police
Employment Dept.
Department of Transportation
Dept, of Human Services

1004.91
1045.29
1,068.47
1140.07
1368.12
4562.87
9061.51
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APPENDIX C - Data Regarding Exemplar States
a. Exemplar States (in bold)*

State _________
Arizona_____
Delaware_____
Florida_______
Georgia_____
Iowa________
Kansas_______
Kentucky
Louisiana
Michigan
Minnesota
Missouri_____
Ohio________
Pennsylvania
South Carolina
Texas________
Utah_________
Virginia_____
Washington
Wisconsin
*All 19 States with high grades described in Chapter 3 are listed.
Exemplar states are in bold.
b. Exemplar States, 2005: Employees, Revenue, Expenditures
State
Arizona
Georgia
Iowa
Michigan
Ohio
[O regon ]***
Pennsylvania
Virginia
Washington

Employees*
35,472
84,545
18,977
52,691
45,367
[30,9 5 6 ]

Revenue**
25,310,938
36,111,681
15,677,109
55,726,406
72,202,376
[2 2 ,5 8 9 ,0 5 7 ]

Expenditures**
23, 957,058
33,806,582
14,142,676
51,408.421
60,554,060
[1 9,216,554]

7 8 ,6 9 1

6 9 ,7 6 0 ,3 9 8

6 2 ,8 3 3 ,2 5 8

54,067
48,547

4,599,312
36,831,190

4,435,774
33,059,244

* Source: Government Performance Project.

** Source: US Census Bureau.
***Oregon is not an exemplar state, but is listed in italics for comparison
c. Excerpts from Government Performance Project’s Positive Comments Re:
Exemplar States’ Management Practices
State

GPP Comment

Arizona

Budgeting f o r Perform ance Arizona has an enormous amount o f highquality performance infonnation available when determining how to
allocate resources about both program outputs and statewide outcomes.
M anaging f o r Performance: A rizona’s new Human Resources information
system is increasing the state’s ability to manage its workforce. Once the
roll-out o f that system is complete, the state w ill no longer be hindered by
the type and quality o f information available to state decision makers.
Electronic Government: Generally, citizens o f Arizona have access to state
services over the internet, and when services are not online, information
about how to accom plish them is.
P eople (General) Arizona’s new Human Resource Infonnation System is
breathing new life into the state’s human resource functions. Once the roll
out is complete, the state w ill no longer be hindered by the type and quality
o f information available to state decision makers. The Human Resources
Division o f the Arizona D ivision o f Administration (ADO A) and agency
managers can conduct comprehensive workforce planning efforts and
streamline recruiting efforts, improving efficiency o f operation and the
quality o f state applicants.
Arizona’s training and development programs distinguish the state from
many others. Arizona Government University (AzG U ) was created out o f
the agencies’ need and desire for a collaborative, resourceful and efficient
training effort. In addition to the classes offered by AzGU, agencies’ also
offer specialized curricula. Ethics training is mandatory for all state
workers.

G eorgia

Training and D evelopm ent: Through Arizona Government University,
Arizona spends more on training per em ployee than most other states. The
University was created out o f the agencies’ desire to pool training resources
and efforts. An array o f classes is offered, including mandatory ethics
training for all state workers. Participants are able to track their progress
online through the University and may soon be able to apply their courses to
a developed track. A gencies can also offer additional training to state
em ployees, som e o f which is mandatory (in the Arizona Department o f
Transportation, for example).
M anaging f o r Performance: Since 2004, agencies have been able to submit
strategic, performance, and budget information electronically in a
consolidated format, including information about human resource and
information technology planning.
Recent, concentrated technology problems have kept the state from
reporting its financial information in a timely manner.
Electronic Government: Overall, Georgia citizens have a reasonable level
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Iowa

Michigan

o f access to online services and information about offline services.
Performance data is accessible and citizens can determine how to provide
input to state policymakers.
P eople (General) The best managed human resources system in the nation,
Georgia boasts strengths in four o f the five areas o f personnel management.
Training an d D evelopm ent: every state worker has a career development
plan that is a part o f the appraisal process. The state takes a competency
approach to development. A career banding initiative will begin roll out in
2005 through 2006 that collapses job categories into career profiles built on
competencies.
Strategic D irection: Iowa has a statewide enterprise technology plan, and
all agencies submit an IT plan as well. Iowa produces quality performance
information regarding its IT security, customer service, and other IT related
areas. [It provided] a high-level roadmap to inform policy makers and
constituents o f the long-term goals and directions o f the executive branch’s
information technology initiatives.
M anaging f o r Performance: It appears that agency managers in Iowa have
the necessary data to support management decisions. The IT systems in
place appear to be focused on getting data to support and make data
available to managers, but in some instances is not fully implemented and
still working out a series o f bugs. The departments reviewed did a good job
producing and making performance information available internally.
E lectronic Governm ent: Iowa citizens can access a number o f state services
and information regarding state services over the internet. State performance
information is also w idely available to citizens over the internet.
P eople (General): Spending an above average amount in training, most
Iowa State em ployees have career development plans.
M anaging Em ployee Performance: Iowa’s performance appraisal
instrument is an excellent example o f how to link state, agency, and
individual m issions, strategies, performance goals, and action steps
Information (General) Through impressive information technology (IT)
security practices and planning, as w ell as IT planning more generally, the
state provides telling exam ples o f how the current IT infrastructure supports
agency managers’ needs.
Strategic D irection: The state’s IT plan and processes appear to be a model
for other states. The plan links IT priorities to the governor’s strategic vision
and business initiatives. The Office o f the Auditor General (OAG)
conducted recent performance audits o f the state’s IT systems that
illuminate the strengths and weaknesses o f the state’s IT security
framework, and provide a greater level o f statewide transparency and
accountability. In addition to statewide auditing, the 25 staff members in the
O ffice o f Enterprise Security look at vulnerabilities and risks on a daily
basis, and all Department o f Information Technology (DIT) staff are trained
in cyber-security. In the upcoming months, all state em ployees will also
receive training in this area.
M anaging f o r Perform ance: Michigan IT systems provide information that
adequately supports managers’ needs. Recent technological innovations in
the state are especially striking in the law enforcement and public safety
areas.
Electronic Government: Michigan citizens have access to m ost state
services over the internet, however, there are a number o f services for which
a citizen can only obtain a form, or cannot access online at all.

P eople (General): The state is currently developing an integrated on-line
recruitment and screening application tool to provide easier access to
applicant’s data. Michigan offers a wide variety o f training opportunities
which include online classes, senior management training, and career
advancement programs. Formal workforce planning is conducted at the
central level with plans o f an online application system currently in
development.
Michigan offers a variety o f training and development opportunities.

Ohio

Pennsyl
vania

Virginia

The state has recently conducted a training needs survey to ensure that all
learning opportunities were aligned with the strategic plans and
com petencies o f state departments
M anaging f o r Performance: Ohio has an organizational structure in place
for its technology initiatives in which the CIO’s office is involved in the
development o f technology systems for the agencies and the agencies pay
for and run their own systems. IT officials report that this works w ell and
also allow s for central coordination when the system that one agency is
using could also work for another agency.
Strategic Workforce Planning: The state is currently working on
implementing the PeopleSoft IT system for human resource processes. The
first service is scheduled to begin in July o f 2006. Once up and running this
system w ill allow for real time collection and analysis o f data, it will also
streamline training, recruiting, and performance appraisals
Training and D evelopm ent: There are a variety o f training opportunities for
state em ployees ranging from The Human Resource University to The
Ohio Certified Public Manager Program. A tuition assistance program
allows em ployees to take classes o f their own choosing. Ohio even set up an
interest free loan program so that state em ployees could purchase personal
computers. The Ohio Environmental Protection A gency has a very good
leadership program that has been in place since 1999. It was started because
many o f the original em ployees o f the agency were near retirement and
leaders recognized that younger em ployees needed to be trained to take over
leadership positions. D eveloping Excellent A gency Leaders (DEAL) is a
13-month program, which provides classes to em ployees based on
leadership competencies.
M anaging f o r Performance: Pennsylvania has a very centralized
technology infrastructure. All em ployees are on one e-mail system. One
network is used for voice and communications. The state’s enterprise-wide
technology system has very little downtime.
Electronic Government: Pennsylvania’s citizens can easily access some
information regarding state services and programs on the internet,
Training and D evelopm ent: Pennsylvania has a strong emphasis on sharing
resources across agencies. A centralized training function allows for more
consistency in training content and provides less regulatory support and
more issue-focused training.
Information (General) Virginia is a national leader in strategic planning and
performance measurement. The interim statewide strategic plan outlines a
comprehensive and result-focused vision for the state. A gencies define,
monitor, and report their performance measures via the Virginia Results
online performance management system. The Commonwealth makes
performance and cost information for resource allocation purposes widely

available, though there is reason to believe that agencies could do more to
align their measures with their budget requests. IT planning and IT systems
are very impressive in Virginia.
M anaging f o r Performance: The state’s agency managers generally have
the necessary data to support management decisions. The IT systems seem
to support agency managers’ needs, particularly with respect to the current
human resources (HR) and procurement systems.
The state’s IT systems generally support managers’ needs. The current HR
data system is efficient, easy to use, and allow s for the interoperability o f
data across agencies. In addition, the state’s procurement system receives
good reviews.
Electronic Government: Citizens are able to access a number o f services on
the internet, as w ell as obtain information about state services. In addition,
performance information is w idely available on the state government’s
website.
People (General): Virginia’s management o f human resources is excellent.
[T]he state devotes a great deal o f resources to training. Employees have
access to career tools online and senior management programs. Virginia is a
w ell respected em ployer which is shown through em ployee feedback and
suggestion programs.

Strategic Workforce Planning. Virginia has an outstanding workforce plan.
The workforce plan includes a profile o f future workforce needs, gap
analysis, and action plans for accom plishing future goals. Virginia’s
workforce plan successfully links to its strategic plan as w ell as to its
budget. Workforce planning data is readily available and easily accessible
by all the agencies.

Washing
ton

Virginia’s HRM IT System is easy to use and has great flexibility. The data
is continuously being updated.
Training an d D evelopm ent: Virginia is very committed to both the training
and development o f the state’s workforce.
Employees have access to online career tools, and almost all em ployees in
the state have career plans. Virginia’s Learning Management System [will]
help identify know ledge that w ill need to be transferred as leaders retire.
Virginia also reinstated the statewide annual human resource meeting that
offers concurrent sessions to state Human Resource Management
professionals on topical issues, state policy updates, technical and soft-skills
training, and keynote presentations by nationally recognized experts and
state public officials.
Information (General) Washington does an outstanding job o f managing
information. Planning has been, and continues to be, an area o f strength.
Performance planning has been enhanced
Washington has long been a leader in information technology planning. The
state has a comprehensive strategic plan, which relates IT investments to the
POG process.
M anaging Performance: Information technology systems in Washington
are structured around providing useful information for managers. Despite
this, there are IT systems (som e o f which are now being replaced) that could
do a better job. A gencies in Washington do a very good job o f monitoring

performance throughout the year and making adjustments based on
deviations from expected performance. The state also does a good job o f
using performance information in their contracting and contract monitoring.
Everything about the IT plan and the Digital Government plan suggests that
the w hole IT structure is around the needs o f the user. Specifically, there is a
lot in the IT plan that is about the provision o f services to state agencies.
There is a new personnel payroll system com ing down the pike, supplanting
a great many agency specific systems, which have provided less-than-ideal
service. In addition, the Medicaid system is antiquated. Some agency
managers were critical o f aspects o f the state’s technology systems.
Electronic Government: It is hard to imagine anything that a citizen o f
Washington would want to do that he or she would be unable to access over
the internet. The Washington Digital Government initiative has clearly paid
great dividends in terms o f the availability both o f services and o f
information about the performance o f state government.
P eople (General): Washington continues to enhance its workforce planning
process and tools. Workforce planning in Washington is decentralized to the
agency level, and agencies are also required to submit strategic plans as part
o f the state’s budget process. A new Human Resource Management System
(HRMS) information technology (IT) system is currently being
implemented to provide agency managers and HR staff easier, faster, and
more flexible access to workforce planning data.
Training an d D evelopm ent: To help better deliver needed classes and
training exercises, Washington has created its own training division within
the Department o f Personnel. This division offers a number o f delivery
options for em ployees depending on its& needs, from traditional instructorled workshops, e-Leam ing and web cast offerings, to personal coaches,
and/or internal and external specialty experts.

APPENDIX D - Survey Instrument, State o f Oregon, Agency IT Directors
1. Please enter your name.
2. email address
3. How many employees (full and part-time) in your Agency do you estimate will
receive IT training during the 2005-2007
biennium?

4. W hat is the estimated amount your Agency plans to spend during the 2005-2007
biennium to provide IT training to employees? $____________________

5. Do you systematically identify training needs o f Agency personnel?
a. Yes. (Go to question 6.)
b. No. (Skip to question 10.)
If yes, what method do you use to determine the IT training needs o f Agency
personnel? Please indicate the frequency at which you make these determinations,
with 1 the least frequent, and 5 most frequent. Please mark all methods that apply.
6. Questionnaire o f all employees
Least
Freauent
1

2

3

4

Most
Freauent
5

7. Supervisor submits request on behalf o f employee
Least
Freauent
1

2

3

4

Most
Freauent
5

4

Most
Freauent
5

8. Employees arrange own training
Least
Freauent
1

2

3

9. Other (please describe)__________________________________
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10. If you do not systematically identify the training needs o f Agency personnel,
please describe the reasons (mark all that apply).
a. Lack o f time
b. Lack o f money
c. Other (please describe)
What types o f training providers do you use, with 1 used the least frequently, and 5
used the most frequently? Please mark all that apply.
11. Vendors (e.g., contractors, private schools)
Least
Freauent
1

2

3

4

Most
Frequent
5

12. Department o f Administrative Services, Human Resource
(now includes former STEPS training)
Least
Freauent
1

2

3

4

Most
Frequent
5

4

Most
Frequent
5

4

Most
Frequent
5

4

Most
Frequent
5

13. Community Colleges
Least
Freauent
1

2

3

14. Professional organizations
Least
Freauent
1

2

3

1 5 .In-house
Least
Freauent
1

2

3
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16. Other (please describe)
What methods o f training delivery do you use least frequently (1), and m
frequently (5)? Please mark all that apply. Please explain briefly.
17. Classroom lecture
Least
Freauent
1

2

3

4

Most
Freauent
5

18. Why (please explain)?
19. Classroom lecture, computer lab combination
Least
Freauent
1

2

3

4

Most
Frequent
5

4

Most
Frequent
5

4

Most
Frequent
5

20. Why (please explain)?
21. DVD/CD ROM
Least
Freauent
1

2

3

22. Why (please explain)?
23. Online delivery
Least
Freauent
1

2

3

24. Why (please explain)?
25. Other (please describe)
The following is a list o f options for improving training efforts. Please rate using the
scale o f 1 for strongly disagree, to 5 for strongly agree, whether you think those
options would work for your Agency in improving IT training. Please mark all that
183

apply.
26. Increase training budgets.
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3
4
5
27. Bring high level trainers to the State to offer classes (vs. out-of-state travel by
individuals for classes)
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3 "
4
5
28. Identify standardized IT training needs across the enterprise.
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3
4
5
29. Develop a searchable evaluation system for training courses
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3
4
5
30. Other (please describe)

Please identify your Agency’s primary IT training needs for the 2005-2007 biennium.
3 1. Training needs for Executives
a . _______________________________
b . __________________________~
c . _______________________________
d . _______________________________
32. Training needs for technical personnel
a. _________________________________________________
b . _________________________________________________
c . _________________________________________________
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d.

33. Training needs for end users
a. __________________________
b. __________________________
c.

_______________________________________

d.
34. Other training needs
a. ___________________
b. ___________________
c. ___________________
d.
35. Do you have any comments?
36. Please send me a copy of the results.
yes
no
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APPENDEX E— Survey Instrument, Other States Chief
Information Officer/IT Director

1. Please enter your name
2. email address
3. How many employees (full and part-time) in your State do you estimate will
receive IT training during 2005-2007 biennium ?_________________________
4. What is the estimated amount your State plans to spend during the 2005-2007
biennium to provide IT training to employees? $____________________
5. Do you systematically identify training needs o f Agency personnel?
a.
Yes. (Go to question 6.)
b.
No. (Skip to question 10.)

If yes, what method do you use to determine the IT training needs o f Agency
personnel? Please indicate the frequency at which you make these determinations,
with 1 the least frequent, and 5 most frequent. Please mark all methods that apply.

6. Questionnaire o f all employees
Least
Freauent
1

2

3

4

Most
Freauent
5

7. Supervisor submits request on behalf o f employee
Least
Freauent
1

2

3

4

Most
Freauent
5

4

Most
Freauent
5

8. Employees arrange own training
Least
Freauent
1

2

3
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9. Other (please describe)________________________________________
10. If you do not systematically identify the training needs o f Agency personnel,
please describe the reasons (mark all that apply).
a.
b.
c.

Lack o f time
Lack o f money
Other (please describe)____________________________________________

What types o f training providers do you use, with 1 used the least frequently, and 5
used the most frequently? Please mark all that apply.
11. Vendors (e.g., contractors, private schools)
Least
Most
Frequent_____________________________________ Frequent
1
2
3
4
5
12. Centrally offered state training (e.g., through a state training or IT division)
Least
Most
Frequent_____________________________________ Frequent
1
2
3
4
5
13. Community Colleges
Least
Most
Frequent_____________________________________ Frequent
1
2
3
4
5

14.Professional organizations
Least
Most
Frequent_____________________________________ Frequent
1
2
3
4
5
15. In-house
Least
Most
Frequent_____________________________________ Frequent
1
2
3
4
5

16. Other (please describe)

What methods of training delivery do you use least frequently (1), and most
frequently (5)? Please mark all that apply. Please explain briefly.
17. Classroom lecture
Least
Freauent
1

2

3

4

Most
Freauent
5

18. Why (please explain)?
19. Classroom lecture, computer lab combination
Least
Freauent
1

2

3

4

Most
Frequent
5

4

Most
Frequent
5

4

Most
Frequent
5

20. Why (please explain)
21. DVD/CD ROM
Least
Freauent
1

2

3

22. Why (please explain)
23. Online delivery
Least
Freauent
1

2

24. Why (please explain)

25. Other (please describe)

3

The following is a list o f options for improving training efforts. Please rate using the
scale o f 1 for strongly disagree, to 5 for strongly agree, whether you think those
options would work for your Agency in improving IT training. Please mark all that
apply.
26. Increase training budgets.
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3
4
5
27. Bring high level trainers to the State to offer classes (vs. out-of-state travel by
individuals for classes)
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3
4
5
28. Identify standardized IT training needs across the enterprise.
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3
4
5
29. Develop a searchable evaluation system for training
Strongly
Strongly
Disagree_____________________________________ Agree
1
2
3
4
5
30. Other (please describe)courses_______________________________________
Please identify your State’s primary IT training needs for the 2005-2007 biennium.
3 1. Training needs for Executives
a. _________________________________________________
b. _________________________________________________
c . ______________________________________________________
d . _________________________________________________
32. Training needs for technical personnel
a . _________________________________________________
b . _________________________________________________
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c.
d.
33. Training needs for end users
a. __________________________
b. __________________________
c.

_______________________________________

d.
34. Other training needs
a. ___________________
b.
c.
d.
35. Do you have any comments?
36. Please send me a copy o f the results.
yes
no
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APPENDIX F - Cover e-mails to survey
(E-mail to State o f Oregon survey respondents)
Hello,
I am Deputy Real Estate Commissioner (soon to be retired), and am completing a PhD in Public
Administration and Policy at PSU with a dissertation on "Information Technology Training N eeds
Assessm ent Model."
Based on discussions with Mike Zanon, Acting State CIO, and Jennifer Lara, Manager, Training
D evelopm ent and Recruitment Services, D A S HRSD, your cooperation is requested in completing the
follow ing survey to develop a training needs assessm ent model and to assist D A S in assessing IT
training which meets your needs.
The survey is being sent to persons identified as responsible for information technology in each State
agency. If you are not the correct person to complete the survey, please forward it to the correct person.
Please complete the online survey by clicking on the link follow ing link:
http://www353.pair.com/netforst/phpq/fillsurvev. php?sid=2]
You may request a copy o f the results by responding "yes" to the last question on the survey. Thank you
very much for your participation.
Betty Reynolds
503-378-4170, ext. 254
(E-mail to other State CIO survey respondents)
Hello,
I am Deputy Real Estate Commissioner (soon to be retired) for the State o f Oregon, and am
completing a PhD in Public Administration and Policy at Portland State University with a dissertation
on "Information Technology Training N eeds Assessm ent Model."
Based on discussions with Mike Zanon, Oregon’s Acting State CIO, and Jennifer Lara, Manager,
Training Developm ent and Recruitment Services for Oregon’s Department o f Administrative Services,
your cooperation is requested in com pleting the follow ing survey to develop a training needs assessment
model and to assist in assessing IT training needs.
The survey is being sent to persons identified as the C hief Information Officer o f each state. If you are
not the correct person to complete the survey, please forward it to the correct person. Please complete
the online survey by clicking on the link follow ing link:
http://www353.pair.com/netforst/phpq/fillsurvev.php?sid=4
You may request a copy o f the results by responding "yes" to the last question on the survey. The
results will contain comparative information among states regarding IT training needs and budgets,
methods for assessing needs, the most common providers and methods o f IT training delivery.
Thank you very much for your participation.
Betty Reynolds
503-378-4170, ext. 254
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Appendix G - State of Oregon Agencies, Training Needs Assessment, Methods,
Comments (4 and 5 ratings are in boldface)

Agency

Training
needs
identified

Identified by
Question
naire

Reguest
submitted by
Supervisor

Reguest
submitted by
Employee

Other
Not
Identified
/Reason

Small
agencies
Appraiser
Certification
and Licensure
Board

Contract
for IT
service

Board of
A ccountancy

X

Board of
Clinical Social
Workers

X

Board of
Dentistry

X

4

1

1

5

1

3

1

E m p loyee
req u est

Board of
Exam iners of
Nursing H om e
Administrators

Lack of
time, lack
of m oney

Board of
L icensed
Dieticians

Lack of
time

Board of
Medical
E xam iners

X
2

3

4

S creen in g
at new
em p lo y ee
orientation
lack of
m oney

Board of
P arole and
P ost-P rison
Supervision

Board of
P harm acy

X

1
Board of
P s y c h o lo g is t

E xam iners

5

1

Board
m ay
identify,
e .g ., with
Crystal
Reports,
identified
3 p eop le
Lack of
time, lack
of m oney
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Lack of
m oney.
Sm all
A gency:
only 3
FTE

Board of
R adiologic
T ech nology

Children and
F am ilies, S tate
C om m ission
on

Small
A gen cy

As
n eed ed .
D on’t
identify
ah ead .
Don't
know what
e a ch
e m p lo y ee
will need;
don't
know what
will be
offered;
staff
duties
change;
IT staff
know in
ad van ce,
do plan
for theirs

Construction
Contractors
Board

W e only
hire
trained
p eop le

Criminal
Ju stice
C om m ission
Dept, of
Com munity
C o lle g e s and
Workforce
D evelop m en t
Dept, of
G eology and
Mineral
Industries

lack of
time, lack
of m oney

X
1

4

3

Health
Licensing
Office

M ethods:
N eeds
identified
during
annual
evaluation
. Also,
m an agers
or
em p lo y ee
s can
req u est
on an
ongoing
b asis.

X

W e look at
A gen cy
n e e d s and
train
accordingl

Insurance Pool
G overning
X
Board

L an d scap e
Contractors
Board

y-

1

3

3

1

2

5
Lack of
time, lack
of m oney.
W e are a
very sm all
agen cy.
IT training
n e e d s are
identified
a s they
arise.

Mortuary and
C em etery
Board

O ccupational
Therapy
Licensing
Board

M anagers
usually
ch oo se
what
training is
n eed ed .

X
1

2

5
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O ffice of
Energy

X

1

3

4

A n n ou n ce
m ent of
available
training
routed via
em ail and
posted .
A ssessm e
nt on hire
and
d ep loym e
nt of new
applicatio
ns. Inh o u se
training
offered via
Intranet.
Training is
coordinate
d by the
p ersonn el
section .
Sm all staff
allow s for
le s s
formal
a ssessm e
nt.

Psychiatric
Security
R eview Board

Only 5
em p lo y ee
s;
ex p ected
to have
skills
w hen
hired

Public D e fe n se
S erv ices

Lack of
n eed

R eal E state
A gen cy

X

S tate Library

X

3

2

4

1

3

5

T S P C is
system atic
ally
developin
9 a
d a ta b a se
to support
a
p a p erless
system .
E m ployee
s are
given
training
specificall
y to their
jo b s and
any
related
sy stem
c h a n g e s.

T each er
S tandards and
X
P ractices
C om m ission

T reasurer of
State

X

Veterinary
M edical
Examining
Board

X

Percent
(n=29)

(#15)
51.7%

Lack of
m oney. Training is
targeted.

4

4

2

1

5

1

(#1) 3.4%

(#5) 17.2 %

(#7) 24.1%

1

2

5

Medium
agencies
Bureau of
Labor and
Industries

X

D epartm ent of
P ublic S afety
S tandards and
Training

3

5

2

D epartm ent of
X
V eteran's
Affairs

1

4

3

Education
Dept.

4

3

X

Lack of
tim e

H ousing and
Com munity
S er v ic e s Dept.

Lack of
tim e

Military
Departm ent

Lack of
m oney

O regon
E conom ic and
Com munity
X
D evelop m en t
Dept.

1

5

4

Parks and
R ecreation
D epartm ent

X

Public
E m p loyees
R etirem ent
S ystem

X

Public Utility
C om m ission

X

2

4

2

2

4

3

•I

5

3

Training
n e e d s are
often
b a se d on
current
projects or
support
changes

Lack of
tim e
Lack of
m oney

Water
R eso u rces
Dept.

Percent
(n=11)

(#7) 63.6%

(#1) 9.1 %

(#6) 54.5%

(#2) 18.2%

Large
agencies

4

A lso u se
core
com p eten
cy n e e d s
a ssessm e
nt
D ue to
limited
budget
resou rces,
m ost
training is
provided
on an "as
needed"
b asis.

D epartm ent of
X
R even u e
3

4

Departm ent of
X
S tate P olice

1

5

1

Departm ent of
X
Transportation

3

4

2

Dept, of
C on su m er and
X
B u sin e ss
S erv ices

1

5

2

Dept, of
H uman
S erv ices

1

5

2

Not a
sop h isticat
ed
m ech an is
m. There
is so m e
a d van ce
planning
and so m e
sp o n ta n eo
us. Not
very far
along in
the
d evelop m
en t of
career
path plans
and
individual
learning
continuum
s.

1

2

5

Lack of
tim e

1

4

3

(#0)

(#6) 85.7%

(#2) 28.6%

(#2) 4.3%

(#17) 36.2%

(# 1 1 )2 3 .4 %

X

Em ploym ent
Dept.

X

O regon Youth
Authority

X

Percent (n=7)

(#7) 100%

Overall
(# 2 9 )6 1 .7 %
Percent (n=47)

Appendix H - Per Employee IT Training Budgets,
______ Oregon State Agencies
________ _______
A gency
Sm all
Appraiser Certification and
Licensure Board
Board o f Accountancy
Board o f Clinical Social Workers
Board o f Dentistry
Board o f Examiners o f Nursing
H om e Administrators

Total
em ployees

# empl.
trained

Training
budget

Per
em ployee
training exp.

3
7
2.5

1

100

$100.00

7

2

1000

$500.00

300

$300.00

5000

$294.12

500

$166.67

1

1

1.3

1

Board o f M edical Examiners
Board o f Parole and Post-Prison
Supervision

34.3

17

Board o f Pharmacy

17.5

5

Board o f P sychologist Examiners

3

3

Board o f Radiologic Technology
Children and Families, State
C om m ission on

3

3

29.5

1

1500

$1,500.00

Construction Contractors Board

60.38

15

40000

$2,666.67

6

0

49.7

3

10000

$3,333.33

36.7

4

2000

$500.00

27

28

51.5

70

5000

$71.43

1

1000

$1,000.00

6

6

300

$50.00

1.25

2

200

$100.00

Board o f Licensed Dieticians

Criminal Justice Com m ission
Dept, o f Community C olleges and
W orkforce Developm ent
Dept, o f G eology and Mineral
Industries
Health Licensing O ffice
Insurance Pool Governing Board

15

Landscape Contractors Board
Mortuary and Cemetery Board
Occupational Therapy Licensing
Board
O ffice o f Energy
Psychiatric Security R eview
Board

84.71

Public D efense Services

55.45

2

Real Estate A gency

18.52

2

2000

$1,000.00

State Library
Teacher Standards and Practices
Com m ission

42.47

42

5000

$119.05

Treasurer o f State
Veterinary M edical Examining
Board

4.75

1

21.5

15

1500

$100.00

74.6

80

10000

$125.00

2.25

1

Medium
Bureau o f Labor and Industries
Department o f Public Safety
Standards and Training

108

10

20000

$2,000.00

134.84

80

16000

$200.00

Department o f Veteran's Affairs

112.5

10

199

Education Dept.
H ousing and Community Services
Dept.

441.05

40

20000

$500.00

147.08

150

35000

$233.33

M ilitary Department

429.91

5

2000

$400.00

115

4

10000

$2,500.00

560.82

8

15000

$1,875.00

Oregon Econom ic and
Community D evelopm ent Dept.
Parks and Recreation Department
Public Em ployees Retirement
System

379

75

150000

$2,000.00

Public Utility Com m ission

124

5

5000

$1,000.00

Water Resources Dept.

138

10

5000

$500.00

1004.91

110

40000

$363.64

L arge
Department o f Revenue
Department o f State P olice

1140.07

13

9000

$692.31

Department o f Transportation
Dept, o f Consumer and Business
Services

4562.87

317

1160000

$3,659.31

1068.47

550

305000

$554.55

60000

$1,000.00

Dept, o f Human Services

9061.51

400

Employment Dept.

1368.12

60

Oregon Youth Authority

1045.29

